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#SNL
SITE NAME AND LOCATION

SAN FERNANDO VALLEY BASIN AREA 1
BURBANK OPERABLE UNIT
LOS ANGELES COUNTY, CALIFORNIA

#DR
STATEMENT OF BASIS AND PURPOSE

THIS DECISION DOCUMENT PRESENTS THE SELECTED REMEDIAL ACTION FOR THE SAN FERNANDO VALLEY BASIN
AREA 1, BURBANK OPERABLE UNIT, IN LOS ANGELES COUNTY, CALIFORNIA, DEVELOPED IN ACCORDANCE WITH
THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT (42 USC SECTION 9601
ET. SEQ.) AND THE NATIONAL CONTINGENCY PLAN (40 CFR SECTION 300 ET. SEQ.).  THIS DECISION IS
BASED ON THE ADMINISTRATIVE RECORD FOR THESE SITES.

THE STATE OF CALIFORNIA CONCURS ON THE SELECTED REMEDY.

#DE
DECLARATION

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINS FEDERAL AND STATE
REQUIREMENTS THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE FOR THIS REMEDIAL ACTION, AND IS
COST-EFFECTIVE.  THIS REMEDY SATISFIES THE STATUTORY PREFERENCE FOR REMEDIES WHICH EMPLOY
TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS A PERMANENT SOLUTION AND ALTERNATIVE
TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  AS PART OF THE
REMEDY, GROUNDWATER MONITORING WILL BE CONDUCTED TO TRACK CONTAMINANT LEVELS IN THE BURBANK WELL
FIELD AND TO MONITOR THE PERFORMANCE OF THE EXTRACTION AND TREATMENT SYSTEM TO ENSURE ADEQUATE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  PERIODIC REVIEWS WILL BE CONDUCTED TO ANALYZE
THE EFFECTIVENESS OF THE SYSTEM.

       DATE                          DANIEL W. MCGOVERN
     06/30/89                        REGIONAL ADMINISTRATOR



                             RECORD OF DECISION
                              DECISION SUMMARY

#SLD
1.0  SITE LOCATION AND DESCRIPTION

THE AREA AROUND THE BURBANK WELL FIELD, LOCATED IN THE SAN FERNANDO AREA 1 (NORTH HOLLYWOOD) NPL
SITE WITHIN THE SAN FERNANDO VALLEY BASIN (SFVB), HAS BEEN DESIGNATED AN OPERABLE UNIT (OU). 
FIGURE 1 SHOWS THE LOCATION OF THE NORTH HOLLYWOOD NPL SITE WITHIN THE SFVB.  FIGURE 2 SHOWS THE
BOUNDARY OF THE STUDY AREA FOR THE OU WITHIN THE NORTH HOLLYWOOD NPL SITE AND THE APPROXIMATE
LOCATION OF THE PROPOSED EXTRACTION WELLS.  THE ENTIRE BURBANK WELL FIELD LIES WITHIN THE
POLITICAL BOUNDARIES OF THE CITY OF BURBANK, CALIFORNIA.

THE SFVB IS LOCATED IN THE UPPER LOS ANGELES RIVER AREA (ULARA), WHICH CONSISTS OF THE ENTIRE
WATERSHED OF THE LOS ANGELES RIVER AND ITS TRIBUTARIES.  THE ULARA ENCOMPASSES APPROXIMATELY
328,500 ACRES, OF WHICH 122,800 ACRES ARE ALLUVIAL DEPOSITS WHICH FILL THE SFVB.  THE SFVB IS
BOUNDED ON THE NORTH AND NORTHWEST BY THE SANTA SUSANA MOUNTAINS, ON THE NORTHEAST BY THE SAN
GABRIEL MOUNTAINS, ON THE WEST BY THE SIMI HILLS, AND ON THE SOUTH BY THE SANTA MONICA
MOUNTAINS.  THESE MOUNTAIN RANGES ARE SHOWN IN FIGURE 1.

FOUR DISTINCT GROUNDWATER BASINS ARE LOCATED WITHIN THE ULARA: THE SAN FERNANDO (WITH 91.2
PERCENT OF THE TOTAL VALLEY FILL, THE VERDUGO (WITH 3.6 PERCENT OF THE TOTAL VALLEY FILL), THE
SYLMAR (WITH 4.6 PERCENT OF THE TOTAL VALLEY FILL), AND THE EAGLE ROCK (WITH 0.6 PERCENT OF THE
TOTAL VALLEY FILL).  BECAUSE THE SFVB AREA 1 NPL SITE IS LOCATED WITHIN THE SAN FERNANDO
GROUNDWATER BASIN, THE FOLLOWING DISCUSSION FOCUSES ON THE SAN FERNANDO GROUNDWATER BASIN.

THE GEOLOGY OF THE SFVB GENERALLY CONSISTS OF ALLUVIAL DEPOSITS COMPOSED OF UNCONSOLIDATED
GRAVELS AND SAND INTERBEDDED WITH LENSES OF SILT AND CLAY.  THE OVERLYING ALLUVIAL DEPOSITS
RANGE IN THICKNESS FROM A FEW INCHES AT THE BASE OF THE MOUNTAINS TO AS MUCH AS 1,500 FEET IN
THE CENTER OF THE SFVB.  THE BURBANK WELL FIELD IS LOCATED IN THE EASTERN PORTION OF THE SAN
FERNANDO VALLEY BASIN (SFVB), WHICH CONTAINS COARSER SEDIMENTS THAT TRANSMIT WATER AT HIGHER
RATES THAN THE WESTERN AREA OF THE SFVB.  MOST OF THE PRODUCTION WELLS IN THE SFVB ARE LOCATED
IN THIS EASTERN AREA.  RESULTS OF AQUIFER TESTING IN THE SFVB HAVE SHOWN THAT GROUNDWATER
VELOCITIES IN THE EASTERN PORTION OF THE BASIN ARE MUCH GREATER THAN IN THE WESTERN PORTION. 
WITHIN THE EASTERN PORTION OF THE SFVB, THE VELOCITIES ARE ESTIMATED TO BE BETWEEN 300 TO 500
FEET PER YEAR WITH LOCALIZED VELOCITIES OF MORE THAN THREE FEET PER DAY NEAR WELL FIELDS.

HISTORICALLY, GROUNDWATER RECHARGE TO THE SFVB HAS OCCURRED THROUGH BOTH NATURAL RECHARGE FROM
PRECIPITATION AND ARTIFICIAL RECHARGE FROM APPLIED WATER AND TREATED WASTEWATER EFFLUENT.  THE
TOTAL STORAGE CAPACITY OF THE SFVB IS APPROXIMATELY 3 MILLION ACRE-FEET (ACRE-FT), TWO-THIRDS OF
WHICH IS LOCATED IN THE EASTERN PORTION OF THE BASIN.  IN 1979, THE STATE SUPREME COURT GRANTED
THE CITY OF BURBANK THE RIGHT TO EXTRACT 20 PERCENT OF THE IMPORTED AND RECLAIMED WATER FOR
DOMESTIC USE. CURRENTLY, THIS 20 PERCENT AMOUNTS TO AN AVERAGE OF 4,700 ACRE-FT PER YEAR. THE
CITY OF BURBANK ALSO HAS LIMITED RIGHTS TO PHYSICAL SOLUTION WATER, THAT IS, WATER NORMALLY
SUPPLIED TO OTHER PARTIES BUT WHICH MAY BE USED BY THE CITY OF BURBANK UPON PAYMENT OF SPECIFIED
CHARGES.  IN ADDITION, THE CITY OF BURBANK IS ENTITLED TO STORE WATER IN THE SFVB AND RECEIVES A
CREDIT FOR RECHARGING TREATED WASTEWATER EFFLUENT. AS OF MARCH 1989, BURBANK'S WATER CREDITS
WERE APPROXIMATELY 38,000 ACRE-FEET.

THE CITY OF BURBANK,S PRODUCTION WELLS HAVE BEEN SHUT DOWN BECAUSE THE WATER THEY PRODUCE
CONTAINS TRICHLOROETHYLENE (TCE) AND PERCHLOROETHYLENE (PCE) IN CONCENTRATIONS EXCEEDING STATE
AND FEDERAL GUIDELINES.  CONSEQUENTLY, THE CITY OF BURBANK NOW IMPORTS 100 PERCENT OF ITS WATER
FROM THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA (MWD).  IN 1987, THE CITY OF BURBANK
IMPORTED APPROXIMATELY 23,100 ACRE-FEET OF WATER.

#SH
2.0  SITE HISTORY

LN JUNE 1986, AT THE REQUEST OF THE LOS ANGELES DEPARTMENT OF WATER AND POWER (DWP) AND THE
CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS), EPA DESIGNATED FOUR WELL FIELDS WITHIN THE SAN
FERNANDO AND VERDUGO GROUNDWATER BASINS AS NATIONAL PRIORITIES LIST (NPL) HAZARDOUS WASTE SITES. 
INDUSTRIAL CHEMICALS HAVE BEEN DETECTED IN GROUNDWATER FROM THESE AREAS.  ALTHOUGH EACH WELL
FIELD IS LISTED SEPARATELY ON THE NPL, EPA AND DWP ARE MANAGING THE INVESTIGATION OF THE FOUR



SITES AS IF THEY ARE ONE SINGLE, LARGE SITE.

THE SFVB REPRESENTS AN IMPORTANT SOURCE OF DRINKING WATER FOR THE CITIES OF LOS ANGELES,
BURBANK, GLENDALE, AND LA CRESCENTA, AND PROVIDES THESE COMMUNITIES WITH ENOUGH WATER TO SERVE
APPROXIMATELY 600,000 RESIDENTS.

GROUNDWATER FROM THE AQUIFERS IN THE SFVB IS USED FOR COMMERCIAL, INDUSTRIAL AND RESIDENTIAL
PURPOSES, AND IS ESPECIALLY IMPORTANT DURING YEARS OF DROUGHT.  THE GROUNDWATER THAT HAS BECOME
CONTAMINATED IS DIFFICULT TO REPLACE.  THE CURRENT WATER SUPPLY FROM SURFACE WATER VIA THE
METROPOLITAN WATER DISTRICT (MWD) MAY NOT ALWAYS BE AVAILABLE IN THE FUTURE BECAUSE OF PERIODIC
DROUGHT CONDITIONS AND STATE AND FEDERAL WATER RIGHTS ISSUES.

IN LATE 1979, AS A RESULT OF THE PASSAGE OF ASSEMBLY BILL 1803, DHS REQUESTED THAT ALL MAJOR
WATER PURVEYORS USING GROUNDWATER CONDUCT TESTS FOR THE PRESENCE OF CERTAIN INDUSTRIAL CHEMICALS
AS PART OF A STATEWIDE GROUNDWATER QUALITY SURVEILLANCE EFFORT.  THESE INITIAL TESTS, COMPLETED 
IN SPRING 1980, INDICATED THAT HAZARDOUS SUBSTANCES SUCH AS TRICHLOROETHYLENE (TCE) AND
PERCHLOROETHYLENE (PCE), WERE PRESENT IN CONCENTRATIONS ABOVE STATE ACTION LEVELS (SALS) AND
MAXIMUM CONTAMINANT LEVELS (MCLS) IN A NUMBER OF WATER PRODUCTION WELLS IN THE SAN FERNANDO
VALLEY BASIN.  CONCENTRATION LEVELS IN THE WELLS HAVE BEEN INCREASING SINCE 1980

IN 1987, THE PRIMARY CONTAMINANT, TCE, WAS FOUND AT CONCENTRATIONS EXCEEDING THE STATE ACTION
LEVEL (SAL) IN 48% OF THE SFVB,S 120 PRODUCTION WELLS.  IN ADDITION, PCE LEVELS ABOVE STATE
ACTION LEVEL WERE PRESENT IN 18% OF THE SFVB WELLS.

AT PRESENT, THE CITY OF LOS ANGELES ADDRESSES WELL CONTAMINATION BY EITHER SHUTTING DOWN HEAVILY
CONTAMINATED WELLS AND PROVIDING ALTERNATE SOURCES OF DRINKING WATER, OR BLENDING CONTAMINATED
WATER WITH OTHER SOURCES TO ACHIEVE TCE AND PCE CONCENTRATIONS IN THE SERVED WATER THAT ARE
BELOW STATE ACTION LEVELS AND FEDERAL MCLS.  OTHER COMMUNITIES, LIKE THE CITY OF BURBANK, HAVE
TURNED TO THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA FOR SURFACE WATER TO AUGMENT
THEIR SUPPLIES.

IN SEPTEMBER 1987, EPA SIGNED THE NORTH HOLLYWOOD OU RECORD OF DECISION TO CONSTRUCT AN
EXTRACTION AND AERATION FACILITY, TO PUMP AND TREAT CONTAMINATED GROUNDWATER IN THE NORTH
HOLLYWOOD AREA WITHIN THE SFVB AREA I NPL SITE.  EPA PROVIDED FUNDS TO DWP THROUGH A COOPERATIVE
AGREEMENT TO IMPLEMENT THIS PROJECT.  ALSO, EPA HAS JOINED WITH DWP AND DHS IN A THREE PARTY
AGREEMENT THAT DEFINES SPECIFIC AGENCY RESPONSIBILITIES, COST SHARING, AND OTHER APPLICABLE
PROVISIONS FOR CONSTRUCTION, OPERATION, AND MAINTENANCE OF THIS TREATMENT SYSTEM.  THE PLANT
BECAME OPERATIONAL IN MARCH, 1989.

THE BURBANK OPERABLE UNIT (OU) WILL BE THE SECOND OU IN THE SFVB AREA 1.

3.0  ENFORCEMENT

THE SFVB NPL SITES WERE FIRST LISTED BECAUSE OF CONTAMINATED PUBLIC SUPPLY WELLS.  AT THE TIME
OF LISTING, THE SOURCES OF CONTAMINATION WERE UNKNOWN.  EPA AND THE LOS ANGELES REGIONAL WATER
QUALITY CONTROL BOARD (RWQCB) HAVE AND ARE CONTINUING TO CONDUCT NUMEROUS ACTIVITIES TO IDENTIFY
SOURCES OF GROUNDWATER CONTAMINATION IN THE SAN FERNANDO VALLEY BASIN.  THE TWO AGENCIES ARE
WORKING COOPERATIVELY IN SOURCE IDENTIFICATION AND ENFORCEMENT ACTIVITIES.

THE RWQCB BEGAN SOURCE INVESTIGATION ACTIVITIES IN 1987 UNDER THE AB 1803 PR,GRAM. UNDER THIS
PROGRAM, AN AREA (TYPICALLY ONE SQUARE MILE) SURROUNDING CONTAMINATED PUBLIC WATER SUPPLY WELLS
IS ESTABLISHED WITHIN WHICH A DOOR-TO-DOOR INDUSTRIAL SURVEY IS COMPLETED.  INSPECTIONS ARE
CONDUCTED AT ALL FACILITIES POTENTIALLY USING SOLVENTS.  FACILITIES THAT MAY HAVE HAD A RELEASE
DUE TO THEIR HANDLING OR STORAGE PRACTICES ARE REQUESTED TO CONDUCT A SITE ASSESSMENT FOR THEIR
FACILITY.  IF SOIL CONTAMINATION IS FOUND, EXPANDED SOIL AND/OR GROUNDWATER INVESTIGATIONS ARE
REQUIRED.  LATER, A CLEANUP AND ABATEMENT ORDER MAY BE ISSUED REQUIRING THE SITE TO BE
REMEDIATED.

IN ADDITION, THE RWQCB CONDUCTS SOURCE IDENTIFICATION AND CLEANUP ACTIVITIES UNDER THE
UNDERGROUND STORAGE TANK, SOLID WASTE ASSESSMENT TESTING (SWAT), AND WASTE DISCHARGE
REQUIREMENTS PROGRAMS.

BETWEEN AUGUST 1987 AND 1988, EPA ISSUED 145 RCRA SECTION 3007/ CERCLA SECTION 104 INFORMATION



REQUEST LETTERS TO FACILITIES SUSPECTED OF BEING USERS OF CHLORINATED SOLVENTS IN THE SAN
FERNANDO VALLEY BASIN.  BASED ON THE RESPONSES RECEIVED AND INFORMATION IN STATE AGENCY FILES,
EPA ISSUED 34 GENERAL NOTICE LETTERS INFORMING COMPANIES OF THEIR POTENTIAL LIABILITY FOR THE
CLEANUP OF THE SFVB AREA 1 AND 2 NPL SITES.  ON SEPTEMBER 13, 1988 EPA HELD AN INFORMATION
MEETING FOR FACILITIES IDENTIFIED AS PRP’S FOR THE BURBANK WELL FIELD.  TO BEGIN NEGOTIATIONS
FOR CLEANUP OF THE BURBANK OU AREA, EPA SENT SPECIAL NOTICE LETTERS PURSUANT TO CERCLA SECTION
122 IN MAY 1989.  NEGOTIATIONS WITH PRP’S ARE EXPECTED TO END IN SEPTEMBER 1989.  EPA AND THE
RWQCB WILL CONTINUE BASINWIDE SOURCE IDENTIFICATION AND ENFORCEMENT ACTIVITIES THROUGHOUT THE
BASINWIDE RI/FS PROCESS.

#CR
4.0  COMMUNITY RELATIONS

THE COMMENT PERIOD FOR THE OUFS REPORT AND THE PROPOSED PLAN OPENED ON OCTOBER 19, 1988 AND
CLOSED DECEMBER 2, 1988.  A PUBLIC MEETING WAS HELD ON NOVEMBER 9, 1988 AT THE THOMAS JEFFERSON
ELEMENTARY SCHOOL IN BURBANK AND WAS ATTENDED BY APPROXIMATELY 65 PEOPLE.

PRIOR TO THE BEGINNING OF THE PUBLIC COMMENT PERIOD, EPA AND THE CITY OF BURBANK PUBLISHED A
NOTICE BOTH IN THE LOS ANGELES TIMES AND THE BURBANK LEADER.  THE NOTICE BRIEFLY DESCRIBED THE
PROPOSED PLAN AND ANNOUNCED THE PUBLIC COMMENT PERIOD AND THE PUBLIC MEETING.  THE NOTICE ALSO
ANNOUNCED THE AVAILABILITY OF FORMATION REPOSITORIES ESTABLISHED AT THE BURBANK PUBLIC LIBRARY,
CALIFORNIA STATE UNIVERSITY - NORTHRIDGE LIBRARY, LOS ANGELES DEPARTMENT OF WATER AND POWER
LIBRARY AND THE UNIVERSITY OF CALIFORNIA - LOS ANGELES (UCLA) RESEARCH LIBRARY.  (SEE FACT SHEET
#1 OR #2 FOR THE LOCATIONS.)

A FACT SHEET DESCRIBING THE PROPOSED PLAN WAS DELIVERED TO THE INFORMATION REPOSITORIES.  COPIES
OF THE FACT SHEET WERE ALSO MAILED TO THE EPA GENERAL MAILING LIST FOR THE SAN FERNANDO VALLEY
BASIN SITES, WHICH INCLUDED ABOUT 800 MEMBERS OF THE GENERAL PUBLIC, ELECTED OFFICIALS, AGENCY,
AND MEDIA REPRESENTATIVES.  FACT SHEETS WERE ALSO HAND-DELIVERED TO RESIDENTS NEAR THE PROPOSED
TREATMENT FACILITY LOCATION.  IN ADDITION, THE BURBANK WATER SYSTEM MANAGER MADE AN ANNOUNCEMENT
OF THE PUBLIC MEETING AND PRESENTED THE PROPOSED PLAN ON LOCAL CABLE TELEVISION.  HE ALSO HAD
FACT SHEETS AVAILABLE FOR DISTRIBUTION AT THE BURBANK PUBLIC SERVICE DEPARTMENT (PSD)
ADDITIONALLY, NEWS STORIES APPEARED IN THE LOCAL NEWSPAPER, THE BURBANK LEADER, AND THE LOS
ANGELES TIMES AND THE DAILY NEWS.

FROM MARCH 1987 TO THE PRESENT, EPA AND DWP HAVE MET BIMONTHLY OR QUARTERLY WITH MEMBERS OF THE
COMMUNITY WORKGROUP (CWG).  THE MEMBERS INCLUDE ELECTED OFFICIALS, INDUSTRY REPRESENTATIVES,
COMMUNITY-BASED PUBLIC INTEREST REPRESENTATIVES, AND RESIDENTS FROM THE SAN FERNANDO VALLEY/LOS
ANGELES AREA.  THE PURPOSE OF THE CWG MEETINGS HAVE BEEN TO DISCUSS TECHNICAL ISSUES AND
MANAGEMENT STRATEGIES INVOLVING THE SAN FERNANDO VALLEY BASIN SUPERFUND PROJECT.  CWG MEMBERS
HAVE BEEN UPDATED ON AGENCY ACTIVITIES AND HAVE HAD THE OPPORTUNITY TO EXPRESS THEIR CONCERNS
ABOUT THE BURBANK OPERABLE UNIT THROUGHOUT THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS)
PROCESS.  EPA TRANSMITTED COPIES OF THE OUFS REPORT TO CWG MEMBERS FOR THEIR REVIEW AND COMMENT.

THE MINUTES OF THE COMMUNITY MEETING WERE TRANSCRIBED.  THE TRANSCRIPT AND THE ATTACHED RESPONSE
SUMMARY PROVIDE RESPONSES TO THE COMMUNITY COMMENTS SUBMITTED IN WRITING DURING THE PUBLIC
COMMENT PERIOD, AS WELL AS ORAL COMMENTS MADE AT THE NOVEMBER 9, 1988 PUBLIC MEETING.  THE
PUBLIC TRANSCRIPT AND RESPONSE SUMMARY ARE PART OF THE ADMINISTRATIVE RECORD.

5.0  SCOPE AND ROLE OF THE OU WITHIN THE BASINWIDE SITE STRATEGY

AS DISCUSSED IN THE SITE HISTORY SECTION, EPA IS TREATING THE SFVB AREA 1 - 4  NPL SITES AS ONE
LARGE SITE.  EPA AND DWP ARE CONDUCTING ONE BASINWIDE RI/FS FOR THE 4 NPL SITES.  THE RI/FS FOR
THE SAN FERNANDO SITES WAS INITIATED IN 1987.  THE MAJOR GOAL OF THE RI IS TO IDENTIFY THE
SOURCES, PATHWAYS AND RECEPTORS OF THE CONTAMINANTS AND TO CHARACTERIZE THE NATURE AND EXTENT OF
THE PUBLIC HEALTH AND ENVIRONMENTAL PROBLEMS PRESENTED BY THE CONTAMINATION.  MAJOR COMPONENTS
OF THE RI INCLUDE SOIL GAS SURVEYS, INSTALLATION OF MONITORING WELLS, REGIONAL AND SITE SPECIFIC
GROUNDWATER FLOW AND SOLUTE TRANSPORT MODELING OF THE BASIN AND SAMPLING OF THE GROUNDWATER AND
SOIL.  THE FS WILL EVALUATE THE NECESSITY FOR AND PROPOSED EXTENT OF REMEDIAL ACTIONS. DWP HAS
THE LEAD FOR THE RI AND EPA HAS THE LEAD FOR THE FS.

EPA PREVIOUSLY SELECTED A REMEDY TO ADDRESS THE PUBLIC HEALTH THREAT POSED BY CONTAMINATION OF
THE PUBLIC WATER SUPPLY WELLS LOCATED IN THE CITY OF NORTH HOLLYWOOD WHICH LIES WITHIN THE SFVB



AREA 1 NPL SITE. THE NORTH HOLLYWOOD OU PROJECT WAS DESIGNED TO CONTROL THE MIGRATION OF
CONTAMINANTS IN THE GROUNDWATER, WHILE INITIATING AQUIFER RESTORATION IN THE AREA.  THE
CONTAMINANT PLUME HAS ALREADY AFFECTED NUMEROUS GROUNDWATER PRODUCTION WELLS IN AREA 1 OF THE
SFVB AND HAS PRECLUDED THEIR USE FOR PUBLIC WATER SUPPLY.  CONSTRUCTION AND OPERATION OF THE
BURBANK PROJECT IS INTENDED TO FURTHER ADDRESS THE IMMEDIATE PROBLEM IN AREA 1 WHILE A MORE
COMPLETE INVESTIGATION OF THE VALLEY’S OVERALL GROUNDWATER PROBLEM IS BEING DONE THROUGH THE
OVERALL REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) PROCESS.

THE BURBANK RESPONSE ACTION IS DESIGNED TO ACHIEVE TWO OBJECTIVES;

• TO PARTIALLY CONTROL THE MOVEMENT AND SPREAD OF GROUNDWATER CONTAMINANTS IN THE
BURBANK OPERABLE UNIT AREA, WHILE CONTRIBUTING TO AQUIFER RESTORATION IN THE SAN
FERNANDO VALLEY BASIN AREA 1 NPL SITE.

• TO ADDRESS THE PUBLIC HEALTH THREAT POSED BY CONTAMINATION OF THE CITY OF BURBANK’S
PUBLIC WATER SUPPLY WELLS BY PROVIDING RESIDENTS IN THE AREA WITH A WATER SUPPLY
THAT MEETS STATE AND FEDERAL DRINKING WATER STANDARDS.

ALL OF THE CITY OF BURBANK’S PSD WELLS ARE SHUT DOWN DUE TO THE VOC CONTAMINATION.  MOREOVER,
OTHER DOWNGRADIENT PUBLIC WATER SUPPLY WELLS ARE POTENTIALLY THREATENED BY CONTAMINATION IN THE
BURBANK OU AREA.  THE RESPONSE ACTION SELECTED IN THIS DECISION DOCUMENT WILL BE INCORPORATED
INTO THE EPA RESPONSE ACTION FOR THE ENTIRE SAN FERNANDO SUPERFUND AREAS 1-4.

AS THE OPERABLE UNITS ARE ADDRESSING PART OF THE OVERALL PROBLEM, THE RI/FS AND SUBSEQUENT ROD
ARE INTENDED TO ADDRESS THE 4 SFVB NPL SITES AND THE AREAS WHICH IMPACT THESE SITES.

#SBSC
6.0  SUMMARY OF THE BURBANK OU SITE CHARACTERISTICS

CONTAMINATION OF GROUNDWATER FROM THE SAN FERNANDO VALLEY BASIN WELLS WAS FIRST DISCOVERED IN
1980.  SINCE THEN, VARIOUS MONITORING PROGRAMS HAVE BEEN IMPLEMENTED.  RESULTS OF LADWP’S
GROUNDWATER MONITORING PROGRAM CONDUCTED FROM 1981 THROUGH 1987 REVEALED THAT TCE AND PCE HAD
CONTAMINATED APPROXIMATELY 50 PERCENT OF THE WATER SUPPLY WELLS IN THE EASTERN PORTION OF THE
SFVGB AT CONCENTRATIONS EXCEEDING STATE AND FEDERAL DRINKING WATER STANDARDS.  FIGURE 3 PRESENTS
THE APPROXIMATE LOCATION OF THE TCE AND PCE PLUMES IN 1987.

THE CITY OF BURBANK’S WELLS ARE SAMPLED ROUTINELY AS PART OF THE MONITORING OF 112 WELLS IN THE
SAN FERNANDO VALLEY BASIN.  THE CONCENTRATION RANGES OF TCE AND PCE FOUND IN THE BURBANK WELLS
ARE PRESENTED IN TABLES 1 AND 2.  SEVERAL OTHER VOCS HAVE ALSO BEEN DETECTED IN THE BURBANK
WELLS, INCLUDING ACETONE, TOLUENE, METHYLETHYLKETONE, CARBON TETRACHLORIDE AND TRIHALOMETHANES
(THMS) WHICH INCLUDE CHLOROFORM, BROMODICHLOROMETHANE, DIBROMOCHLOROMETHANE, AND BROMOFORM. THE
CONCENTRATIONS OF THESE OTHER VOCS HAVE NOT EXCEEDED STATE ACTION LEVELS (SALS) OR FEDERAL MCLS. 
THE BURBANK WELLS HAVE ALSO BEEN SAMPLED FOR TRACE METALS AND OTHER WATER QUALITY PARAMETERS. 
ALTHOUGH GROUNDWATER FROM ONE WELL HAD ELEVATED CONCENTRATIONS OF IRON, THE QUALITY OF THE
TREATED WATER FROM THESE WELLS IS EXPECTED TO MEET TITLE 22 DRINKING WATER STANDARDS FOR METALS.

THE TABLES CAN BE SUMMARIZED AS FOLLOWS;

• TCE AND PCE ARE THE PRINCIPAL CONTAMINANTS OF CONCERN.  TCE AND PCE ARE INDUSTRIAL
SOLVENTS COMMONLY USED IN THE METAL DEGREASING AND DRY-CLEANING INDUSTRIES.  BOTH
ARE ANIMAL CARCINOGENS AND ARE SUSPECTED OF BEING CARCINOGENIC TO HUMANS.  THE
FEDERAL MCL FOR TCE IS 5.0 UG/L.  THE SAL FOR PCE IS 4.0 UG/L AND THE PROPOSED STATE
MCL IS 5 UG/L.

• OTHER VOCS DETECTED IN TRACE QUANTITIES INCLUDE METHYLENE CHLORIDE, TOLUENE,
ACETONE, CARBON TETRACHLORIDE, METHYLETHYLKETONE, AND THE THMS  (CHLOROFORM,         
BROMODICHLORO-METHANE AND DIBROMOCHLOROMETHANE).  METHYLENE CHLORIDE IS AN
INDUSTRIAL SOLVENT COMMONLY USED IN LABORATORIES.  IT IS CARCINOGENIC IN ANIMALS AND
IS ALSO A SUSPECTED HUMAN CARCINOGEN.  THE SAL FOR METHYLENE CHLORIDE IS 40 UG/L. 
TOLUENE IS AN INDUSTRIAL SOLVENT AND A GASOLINE ADDITIVE.  IT IS CARCINOGENIC IN
ANIMALS AND IS ALSO A SUSPECTED HUMAN CARCINOGEN.  THE SAL FOR TOLUENE IS 100 UG/L.  
ACETONE IS USED AS AN INDUSTRIAL SOLVENT AND IN THE PRODUCTION OF LUBRICATING OILS. 
A SAL FOR ACETONE HAS NOT BEEN ESTABLISHED.  CARBON TETRACHLORIDE IS AN INDUSTRIAL   



SOLVENT.  IT IS CARCINOGENIC IN ANIMALS AND IS A SUSPECTED HUMAN CARCINOGEN.  THE
FEDERAL MCL FOR CARBON TETRACHLORIDE IS 5.0 UG/L AND THE FEDERAL MCLG  IS SET AT 0
UG/1. METHYETHYLKETONE IS USED AS A SOLVENT IN NITROCELLULOSE COATINGS AND VINYL
FILM MANUFACTURING AND IN CEMENTS AND ADHESIVES. A SAL HAS NOT BEEN ESTABLISHED FOR  
METHYLETHYLKETONE.  MOST THMS FOUND IN FINISHED DRINKING WATER ARE UNWANTED
BY-PRODUCTS CAUSED BY THE CHLORINATION PROCESS.  THMS ARE FORMED BY THE CHEMICAL
ATTACK OF HYPOCHLORITE ON FULVIC AND HUMIC ACIDS.  CHLOROFORM ALSO HAS A VARIETY OF
INDUSTRIAL USES, INCLUDING USE AS A SOLVENT IN LACQUER MANUFACTURE.  CHLOROFORM IS A
SUSPECTED HUMAN CARCINOGEN.  THE MCL FOR THE SUM OF THMS IS 100 UG/L.

• THE WELLS WITH THE SHALLOWEST PERFORATED INTERVALS (PSD 10 AND PSD 12) AND THE ONES
THAT ARE THE FURTHEST UPGRADIENT (PSD 9, PSD 10, PSD LLA, PSD 13, PSD 14A, PSD 17)
HAVE HISTORICALLY HAD THE HIGHEST CONCENTRATIONS OF TCE AND PCE. IN CONTRAST, PSD 6,
PSD 7 AND PSD 15 HAVE LOW OR NONDETECTED CONCENTRATIONS OF VOCS.  PSD 6 IS LIKELY AT
THE EDGE OF THE LATERAL EXTENT OF THE VOC PLUME, AND PSD 7 AND PSD 15 ARE LIKELY AT
THE LEADING EDGE OF THE PLUME.  FOR RELATIVE LOCATION OF WELLS SEE FIGURE 2.

#SSR
7.0  SUMMARY OF SITE RISKS

THE PURPOSE OF THE RISK ASSESSMENT IS TO EVALUATE THE PUBLIC HEALTH AND ENVIRONMENTAL RISKS
POSED BY THE BURBANK OU SITE.  FOR THE RISK ASSESSMENT EVALUATION, BOTH A BASELINE RISK
ASSESSMENT AND A RISK ASSESSMENT FOR ALTERNATIVE 5, PHASE 1 WERE CONDUCTED.  THIS SECTION
DESCRIBES THE RISK ASSESSMENT PROCESS AND RESULTS.

BASELINE RISK ASSESSMENT:  ANALYTICAL RESULTS FROM GROUNDWATER SAMPLES COLLECTED FROM CITY OF
BURBANK PRODUCTION WELLS (PSD 6, 7, 10, 12, 15, AND 18) BETWEEN MAY 1987 AND JUNE 1988 FORM THE
GROUNDWATER DATABASE THAT WERE USED IN THE BASELINE RISK ASSESSMENT.  IN THE BASELINE RISK 
ASSESSMENTS THE CURRENT RISKS POSED BY DOMESTIC USE OF GROUNDWATER FROM THE BURBANK WELL FIELD
WERE ESTIMATED.  THE WELL FIELD IS CURRENTLY NOT IN USE AS A WATER SUPPLY.  AS A RESULT, NO
RECEPTORS ARE CURRENTLY BEING EXPOSED.

A QUANTITATIVE RISK ASSESSMENT WAS DEVELOPED FOR TWO EXPOSURE SOURCE TERMS.  ONE SOURCE TERM,
"THE POTENTIAL AVERAGE EXPOSURE," OR THE "MOST LIKELY CASE" ASSUMES THAT GROUNDWATER
CONCENTRATIONS IN THE BURBANK WELL FIELD ARE AT THE GEOMETRIC MEAN LEVELS (AVERAGED BY WELL) AND
AVERAGED ACROSS WELLS (ARITHMETIC MEAN OF GEOMETRIC MEANS).  THE OTHER SOURCE TERM IS A
"PLAUSIBLE WORSE-CASE" AND ASSUMES THAT THE RECEPTOR IS EXPOSED TO THE MAXIMUM CONTAMINANT LEVEL
DETECTED IN ANY ONE WELL.

ASSUMING THAT GROUNDWATER FROM THE WELL FIELD IS USED FOR A LIFETIME, AN INDIVIDUAL RECEPTOR
WOULD BE EXPOSED TO AN EXCESS CANCER RISK RANGE (I.E. ABOVE THE NATURAL BACKGROUND RISK) OF
APPROXIMATELY 2.0 X 10(-4) TO 1.7 X 10(-3).  THESE RISK VALUES ARE AT THE HIGHEST RANGE ALLOWED
BY MOST REGULATORY AGENCIES.  FOR COMPARISON, A LOWER EXCESS RISK RANGE OF 1.0 X 10(-4) TO 1.0 X
10(-7) WITH 10-6 DEPARTURE, IS USED IN CERCLA AS A SITE REMEDIATION TARGET.

THE BASELINE RISK ASSESSMENT CONCLUDED THAT, UNDER THE CONDITIONS POSTULATED IN THE EXPOSURE
ASSESSMENT, THE USE OF UNTREATED GROUNDWATER FROM THE BURBANK WELL FIELD AS A DOMESTIC WATER
SUPPLY FOR A LIFETIME WOULD PRESENT AN UNACCEPTABLY HIGH CANCER RISK.  THIS CONCLUSION ASSUMES
THAT THE EXISTING CHEMICAL ANALYTICAL DATABASE SUFFICIENTLY CHARACTERIZED THE GROUNDWATER
CONTAMINATION PRESENT.

IT SHOULD BE NOTED THAT THE HIGHEST CONCENTRATION LEVELS FOUND IN THE AREA WERE NOT USED FOR THE
BASELINS RISK ASSESSMENT.  IN 1987, MONITORING WELLS LOCATED NEAR THE BURBANK WELL FIELD SHOWED
CONCENTRATIONS AS HIGH AS 18,000 UG/L FOR PCE AND 3600 UG/L FOR TCE. MOREOVER, IN FEBRUARY 1989,
LOCKHEED AERONAUTICAL SYSTEMS COMPANY (LASC) WAS EXTRACTING GROUNDWATER WITH CONCENTRATIONS AS
HIGH AS 10,000 PPB FOR PCE AND 2000 PPB FOR TCE AT THEIR TREATMENT FACILITY LOCATED WITHIN THE
BURBANK OU AREA.  IF THESE CONCENTRATIONS OBSERVED AT LASC HAD BEEN USED, THE BASELINE RISK
ASSESSMENT WOULD HAVE SHOWN EVEN HIGHER RISK.

ALTERNATIVE 5, PHASE 1 RISK ASSESSMENT:  A RISK ASSESSMENT WAS PERFORMED FOR ALTERNATIVE 5,
PHASE 1 (EXTRACTING AND TREATING 12,000 GPM WITH DUAL STAGE AIR STRIPPING AND VAPOR PHASE GAC).
BOTH LASC MONITORING WELL DATA AND BURBANK PRODUCTION WELL DATA WERE USED. (SEE THE BURBANK OUFS
REPORT FOR TABLES AND MORE INFORMATION.)  THE CONTAMINANT MASS WAS CALCULATED FROM ESTIMATES OF



THE CONCENTRATIONS IN THE GROUNDWATER (UG/M-) WHICH WOULD LIKELY BE EXTRACTED AND TREATED BY THE
SYSTEM.  THE EXPECTED CHEMICAL MASS DISCHARGED TO THE ATMOSPHERE (G/SEC) WAS CALCULATED WITH
RESPECT TO THE THREE DIFFERENT AIR POLLUTION CONTROL OPTIONS.  THE EXPECTED CHEMICAL MASS
DISCHARGE WAS INPUT TO AN ATMOSPHERIC DISPERSION MODEL WHICH CALCULATED CONCENTRATIONS OF THE
CHEMICALS IN THE AIR (UG/M3).  THE CONCENTRATION IN THE AIR WAS MODELED TO BE SPATIALLY
DISTRIBUTED IN A TWO-MILE RADIUS SURROUNDING THE PROPOSED AIR STRIPPER LOCATION (SEE FIGURE 2). 
THE POPULATION ESTIMATED TO RESIDE WITHIN TWO MILES OF THE SITE IN 1990 IS 94,195.  THE 2010
POPULATION IS EXPECTED TO BE SLIGHTLY LOWER AT 93,765.

IN THE HEALTH RISK ASSESSMENT, THREE AIR STRIPPING AIR EMISSION CONTROL OPTIONS FOR PHASE I OF
ALTERNATIVE 5 WERE EXAMINED;

• NO AIR POLLUTION CONTROL;
• AIR EMISSION CONTROLS LEADING TO 90 % REMOVAL OF VOCS; AND
• AIR EMISSIONS CONTROL LEADING TO 99 % REMOVAL OF VOCS.

TWO TYPES OF CARCINOGENIC RISK CALCULATIONS WERE PERFORMED.  THE FIRST TYPE IS INDEPENDENT OF
POPULATION AND IS TERMED THE MAXIMALLY EXPOSED INDIVIDUAL (MEI).  THE MEI IS THE SITE OF HIGHEST
ESTIMATED POTENTIAL EXPOSURE CALCULATED.  THE MEI IS INDEPENDENT OF WHETHER THE SITE IS
INHABITED   THE TOTAL CANCER RISK TO THE MEI IS EXAMINED BY THE SOUTH COAST AIR QUALITY
MANAGEMENT DISTRICT (SCAQMD) TO ASCERTAIN IF A PROPOSED PROJECT IS EXPECTED TO EXCEED A TOTAL
RISK OF 1 X 10-6.  THE AIR MODELING RESULTS CONCLUDE THAT THE MEI OCCURS AT A DISTANCE 0.1 TO
0.2 MILES FROM THE SITE.  THE TOTAL EXCESS ESTIMATED CANCER RISK (TO THE MEI) FOR THE THREE
DIFFERENT AIR EMISSION CONTROL OPTIONS ARE AS FOLLOWS;

• NO AIR POLLUTION CONTROL: 5.98 X 10-6
• 90 % REMOVAL OF VOCS: 4.07 X 10-7
• 99 % REMOVAL OF VOCS: 4.07 X 10-8

THE SECOND TYPE OF RISK CALCULATION PRESENTED WAS FOR A POPULATION. FOR THE POPULATION RISK, THE
INDIVIDUAL RISK LEVEL IS MULTIPLIED BY THE SIZE OF THE POTENTIALLY EXPOSED POPULATION.  THE AIR
CONCENTRATIONS GENERATED BY THE AIR MODEL, EXPRESSED AS THE ASSOCIATED RISK, ARE SUPERIMPOSED ON
THE 1990 AND YEAR 2010 POPULATION DATA FOR A TWO-MILE RADIUS.  THE PREDICTED TOTAL EXCESS
POPULATION CANCER BURDEN IN A TWO-MILE ZONE UNDER CONDITIONS OF THE VARIOUS AIR EMISSION CONTROL
OPTIONS ESTIMATED FOR THE 1990 POPULATION DATA ARE AS FOLLOWS;

• NO AIR POLLUTION CONTROL:  0.04 CANCERS/POPULATION;
• 90% REMOVAL OF VOCS:  0.003 CANCERS/POPULATION; AND
• 99% REMOVAL OF VOCS:  0.0003 CANCERS/POPULATION.

THUS, LESS THAN ONE EXCESS CANCER WOULD BE EXPECTED TO OCCUR IN THE POPULATION DUE TO THE
EMISSIONS FROM THE PROJECT.

NON-CARCINOGENIC RISKS OR THE "HAZARD INDEX" (HI) WERE CALCULATED BY AN APPROACH SIMILAR TO THAT
USED FOR CARCINOGENS.  THE RULE OF THUMB IS THAT HI SHOULD NOT EXCEED ONE.  THE HIS CALCULATED
ARE SEVERAL ORDERS OF MAGNITUDE LESS THAN ONE, FOR ANY OF THE THREE AIR EMISSION CONTROL OPTIONS
EXAMINED.  AS A RESULT, THE PREDICTED EXPOSURE TO RECEPTORS DUE TO THE NON-CARCINOGENS EMITTED
FROM THE AIR STRIPPING TOWERS WERE CONCLUDED TO BE INSIGNIFICANT FROM A HUMAN HEALTH
PERSPECTIVE. (SEE THE BURBANK OUFS REPORT FOR MORE DETAIL ON THE RISK ASSESSMENT ANALYSIS.)

ALTHOUGH UNCONTROLLED EMISSIONS ARE NEAR EPA'S ACCEPTABLE EXCESS CANCER RISK NUMBER OF 1 X 10-6,
IT IS UNACCEPTABLE TO NOT CONTROL EMISSIONS BECAUSE OF THE POOR AIR QUALITY IN THE BURBANK AREA. 
MOREOVER, EMISSION CONTROLS WOULD BE NEEDED TO COMPLY WITH REQUIREMENTS OF THE SCAQMD REGULATION
13.  SEE SECTION 9, COMPLIANCE WITH ARARS FOR A MORE DETAILED EXPLANATION OF THE ARARS AND OTHER
INFORMATION TO BE CONSIDERED (TBC).

#DA
8.0  DESCRIPTION OF ALTERNATIVES

MANY TECHNOLOGIES WERE EVALUATED BASED ON THESE CRITERIA DURING THE FEASIBILITY STUDY. 
TREATMENT TECHNOLOGIES THAT MAY BE APPLICABLE TO GROUNDWATER CONTAMINATED WITH VOLATILE ORGANIC
COMPOUNDS, PRIMARILY TCE AND PCE, WERE SCREENED BASED ON TWO CRITERIA:  (1) THEIR ABILITY TO
MEET THE REMEDIAL RESPONSE OBJECTIVES; AND, (2) THE APPLICABILITY AND FEASIBILITY OF THE



TECHNOLOGY TO THE SITE CONDITIONS.

AFTER THE INITIAL SCREENING, SIX ALTERNATIVES WERE EVALUATED USING THE FOLLOWING SUPERFUND
GUIDANCE CRITERIA: TECHNICAL AND ADMINISTRATIVE FEASIBILITY, CAPITAL COSTS, OPERATION AND
MAINTENANCE COSTS, ENVIRONMENTAL IMPACTS, PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT,
COMPLIANCE WITH FEDERAL AND STATE REGULATIONS, AND COMMUNITY AND STATE ACCEPTANCE.

THE FOLLOWING IS A LIST OF THE ALTERNATIVES ANALYZED AND COMPARED DURING THE FS AND FOUND IN THE
BURBANK OUFS REPORT;

              ALT 1 -  NO ACTION
              ALT 2 -  EXTRACT FROM EXISTING WELLS/TREAT/REINJECT AND REUSE
              ALT 3 -  EXTRACT FROM NEW WELLS/TREAT/REINJECT AND REUSE
              ALT 4 -  EXTRACT FROM NEW AND EXISTING WELLS/TREAT/SPREAD AND REUSE
              ALT 5 -  EXTRACT FROM NEW AND EXISTING WELLS/TREAT/REUSE
              ALT 6 -  EXTRACT FROM EXISTING WELLS/TREAT/REUSE.

THE FOLLOWING DESCRIPTIONS GIVE A SUMMARY OF THE ALTERNATIVE FEATURES. SEE THE BURBANK OUFS
REPORT FOR MORE DETAIL.

ALTERNATIVE 1 - NO ACTION ALTERNATIVE

THE NO ACTION ALTERNATIVE SERVED AS A BASIS FOR COMPARING THE OTHER REMEDIAL ALTERNATIVES.  THIS
ALTERNATIVE IS EVALUATED TO DETERMINE THE RISKS THAT WOULD BE POSED TO PUBLIC HEALTH AND THE
ENVIRONMENT IF NO ACTION WERE TAKEN TO TREAT OR CONTAIN THE CONTAMINATION.  THIS ALTERNATIVE
WOULD INCLUDE QUARTERLY MONITORING OF THE TEN EXISTING BURBANK PUBLIC SERVICE DEPARTMENT (PSD)
WELLS.  THE MONITORING PROGRAM WOULD HELP TO ENSURE THAT GROUNDWATER WOULD NOT BE USED WHEN
CONCENTRATIONS OF VOCS EXCEED MCLS AND SALS.  IT SHOULD BE NOTED THAT CURRENTLY AIL OF THE CITY
OF BURBANK'S WELLS HAVE BEEN SHUT DOWN DUE TO THE VOC CONTAMINATION AND THE CITY BUYS ALL ITS
WATER FROM THE METROPOLITAN WATER DISTRICT (MWD).

THE FEDERAL AND STATE MCLS ARE RELEVANT AND APPROPRIATE IN THE AQUIFER.

ALTERNATIVE 2 - 6

ALTERNATIVES 2 THROUGH 6 INCLUDE EXTRACTION OF GROUNDWATER, TREATMENT WITH AIR STRIPPING WITH
VAPOR PHASE GAC ADSORPTION UNITS, AND DISCHARGE OF THE TREATED GROUNDWATER.  THE FOLLOWING IS A
DESCRIPTION OF THE TREATMENT SYSTEM PROPOSED IN THE FEASIBILITY STUDY REPORT.

AIR STRIPPING (OR AERATION) IS A METHOD THAT REMOVES VOCS FROM WATER BY VOLATILIZATION AT THE
AIR-WATER INTERFACE.  THE PUMPED GROUNDWATER IS RUN DOWN THROUGH A VERTICAL COLUMN WHICH
CONTAINS A PACKING MEDIUM.  THE MEDIUM PROVIDES SURFACE AREA OVER WHICH A COUNTERCURRENT FLOW OF
AIR IS INTRODUCED.  THE CONTAMINANT IS TRANSFERRED FROM THE WATER TO THE AIR AND THUS REMOVED
FROM THE WATER.  THE EFFICIENCY OF THE PROCESS IS DEPENDENT ON THE NATURE OF THE CONTAMINANT,
ITS INFLUENT CONCENTRATION, THE RATE OF AIR FLOW, AND THE AVAILABLE SURFACE AREA AFFORDED BY THE
PACKING MATERIAL.  FOR TCE AND PCE, REMOVAL EFFICIENCIES CAN EXCEED 99 PERCENT.  AERATION IS A
PROVEN METHOD AND IS COMMONLY USED TO TREAT GROUNDWATER.

DUAL STAGE AIR STRIPPING USES TWO AIRSTRIPPING TOWERS IN SERIES TO REMOVE CONTAMINANTS FROM
WATER.  TREATED WATER FROM THE BASE OF THE FIRST AIR STRIPPING TOWER IS PUMPED TO THE TOP OF THE
SECOND AIR STRIPPING TOWER AND AERATED A SECOND TIME.  DUAL STAGE AIR STRIPPING IS PREFERABLE TO
SINGLE STAGE AIR STRIPPING BECAUSE THE CONTAMINATED WATER HERE IS EXPECTED TO HAVE HIGH LEVELS
OF TCE AND PCE.

AIR STRIPPING HAS TWO DRAWBACKS WITH RESPECT TO PUBLIC HEALTH AND THE ENVIRONMENT.  FIRST, THERE
IS THE POSSIBILITY OF LOW-LEVEL, LONG-TERM CANCER RISK TO THE LOCAL POPULATION DUE TO THE
RELEASE OF VOLATILIZED CONTAMINANTS INTO THE AIR.  SECONDLY, THIS RELEASE OF CONTAMINANTS ALSO
CONTRIBUTES TO AIR QUALITY DEGRADATION WHICH IN TURN AFFECTS HUMAN HEALTH AND THE ENVIRONMENT.

THEREFORE IF DUAL STAGE AIR STRIPPERS ARE USED AS THE TREATMENT TECHNOLOGY, VAPOR PHASE GAC
ADSORPTION UNITS WILL BE INSTALLED TO REMOVE 90 - 99% OF THE VOCS DISCHARGED TO THE AIR.  AIR
EMISSION CONTROLS WOULD MINIMIZE THE NEGATIVE IMPACT ON PUBLIC HEALTH AND THE ENVIRONMENT. (SEE
SECTION 9, COMPLIANCE WITH ARARS, COMMUNITY ACCEPTANCE AND STATE ACCEPTANCE, FOR MORE DETAILED



SUPPORT DOCUMENTATION.)

IT HAS BEEN DETERMINED THAT PURE PRODUCT IN THE FORM OF TCE AND PCE (U210 AND U228) ARE
CONTAINED IN THE GROUNDWATER MAKING RCRA SECTION 261.33 APPLICABLE FOR THIS ACTION.  THE
GROUNDWATER ALSO CONTAINS SPENT TCE AND PCE THAT WAS USED IN DEGREASING.  THE LISTING IN 40 CFR
SUBPART D SECTION 261.31 THAT PERTAINS TO SPENT HALOGENATED SOLVENTS USED IN DEGREASING IS F001. 
THIS LISTING REQUIRES KNOWLEDGE OF THE PERCENT SOLVENT BY VOLUME BEFORE USE.  THIS INFORMATION
IS UNAVAILABLE FOR THE BURBANK OU MAKING THE RCRA F001 LISTING NOT APPLICABLE BUT RELEVANT AND
APPROPRIATE FOR THIS ACTION.

IN ALTERNATIVES 2-6, THE SPENT CARBON IS CONSIDERED A RCRA WASTE OR IT IS A MIXTURE OF THE SOLID
WASTE CARBON AND THE RCRA LISTED WASTES F001, U210, AND U228 (40 CFR SECTION 261.3(A)(Z)(IV)). 
THEREFORE THE CARBON MUST SATISFY THE REQUIREMENTS OF 40 CFR PART 263 TO BE SHIPPED OFF SITE FOR
REGENERATION.

THE FEDERAL AND STATE MCLS ARE RELEVANT AND APPROPRIATE IN THE AQUIFER. MOREOVER, THE MCLS ARE
THE ARARS THAT WILL BE MET IN THE TREATED WATER. THIS WATER WILL BE EITHER REINJECTED, SPREAD,
OR REUSED AS A DRINKING WATER SOURCE.

ALTERNATIVE 2 - EXTRACT FROM EXISTING WELLS, TREAT, REINJECT AND REUSE

THIS ALTERNATIVE INCLUDES PUMPING 16,000 GPM OF WATER FROM EIGHT BURBANK PSD WELLS (LOCATED WEST
OF THE HIGHEST KNOWN TCE AND PCE CONTAMINATION) TO AN EXISTING EQUALIZATION BASIN, WHICH WOULD
BE RETROFITTED, TO PROVIDE A UNIFORM FEED TO THE TREATMENT FACILITY.  THE WATER WOULD BE TREATED
BY EIGHT SETS OF DUAL STAGE AIR STRIPPERS (AS) WITH VAPOR PHASE GAC ADSORPTION UNITS FOR THE
OFF-GAS.

TREATMENT EFFICIENCY COULD PRODUCE EFFLUENT WATER OF A QUALITY THAT MEETS OR EXCEEDS ALL FEDERAL
AND STATE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).  FOUR THOUSAND GALLONS
PER MINUTE (4000 GPM) OF THE TREATED WATER WOULD BE INTRODUCED INTO BURBANK'S EXISTING
DISTRIBUTION SYSTEM FOR REUSE.  THE REMAINDER OF THE TREATED WATER WOULD BE INJECTED INTO THE
AQUIFER DOWNGRADIENT OF THE VOC PLUME TO REDUCE VOC MOVEMENT.  THE REINJECTION WOULD HELP
ENHANCE PLUME CONTAINMENT AND AQUIFER RESTORATION.  THE TREATED WATER WOULD BE DELIVERED TO THE
INJECTION FIELD BY A NEW PIPELINE TO BE CONSTRUCTED ALONG VICTORY BOULEVARD.

AFTER 20 YEARS OF EXTRACTION, CONCENTRATIONS OF TCE AND PCE IN THE GROUNDWATER WOULD STILL
EXCEED MCLS.  SINCE THE PLUME MIGRATION WOULD BE DIVERTED FROM ITS CURRENT PATH TOWARDS
BURBANK'S PRODUCTION WELLS, THE PSD WELLS COULD PRODUCE GROUNDWATER WITH HIGHER CONCENTRATIONS
OF PCE AND TCE.

THIS ALTERNATIVE WOULD BE EXPECTED TO REDUCE TCE CONCENTRATIONS IN THE AQUIFER FROM 3,200 PPB TO
590 PPB IN 20 YEARS.  THIS ALTERNATIVE WOULD PARTIALLY ARREST THE MIGRATION OF THE TCE AND PCE
PLUMES.

SIX MONITORING WELLS WOULD BE INSTALLED TO MONITOR THE PERFORMANCE OF THE SYSTEM.

SINCE THE GROUNDWATER HAS BEEN DETERMINED TO CONTAIN RCRA LISTED WASTES, IT MUST SATISFY THE
REQUIREMENTS OF RCRA LAND DISPOSAL RESTRICTIONS (LDR), 40 CFR SECTION 268.  THE LDR DEFINES THE
REQUIREMENTS FOR REINJECTION OR LAND DISPOSAL.  THEREFORE, THE WATER MUST BE TREATED TO MEET THE
BEST DEMONSTRATED AVAILABLE TREATMENT TECHNOLOGY (BDAT) STANDARDS FOR SPENT PCE AND TCE WHICH
ABE NEEDED FROM THE CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD - LOS ANGELES REGION.

APPROVAL FOR REUSE WOULD BE REQUIRED BY CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS) AND THE
CITY OF BURBANK.  EPA, DHS, AND THE CITY HAVE ALREADY BEGUN DISCUSSIONS OVER THE POSSIBILITY OF
THE CITY'S REUSE OF THE WATER.

THERE ARE SOME TECHNICAL CONCERNS OVER THE OPERATION OF INJECTION WELLS DUE TO THE UNCERTAINTIES
OF THE CONTAMINATION PLUMES AND OPERATIONAL EFFECTIVENESS OF INJECTION WELLS.

ALTERNATIVE 3 - EXTRACT FROM NEW WELLS, TREAT, REINJECT AND REUSE

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE 2 EXCEPT THAT TEN NEW EXTRACTION WELLS WOULD BE
CONSTRUCTED TO EXTRACT THE 16,000 GPM OF CONTAMINATED GROUNDWATER.  ALTHOUGH THE COST OF



INSTALLING EXTRACTION WELLS WOULD BE GREATER THAN PUMPING THE EXISTING WELLS, THE NEW WELLS
WOULD BE OPTIMALLY LOCATED TO MAXIMIZE THE REMOVAL OF CONTAMINANTS FROM THE GROUNDWATER.  THE
TREATMENT, DISPOSAL, AND MONITORING TECHNOLOGIES WOULD BE THE SAME AS THOSE EMPLOYED IN
ALTERNATIVE 2.

THIS ALTERNATIVE IS ESTIMATED TO REDUCE TCE CONCENTRATIONS FROM 3200 PPB TO 81 PPB IN THE FIRST
10 YEARS, AND MORE THEREAFTER.  IT IS ESTIMATED IT WOULD REDUCE PCE CONCENTRATIONS FROM OVER
4000 PPB TO 30 PPB IN 20 YEARS.  ALTERNATIVE 3 WOULD BE SUCCESSFUL IN HALTING PLUME MIGRATION
AND IN MITIGATING THE VOC CONTAMINATION (CONTRIBUTING TO AQUIFER RESTORATION).

SINCE THE GROUNDWATER HAS BEEN DETERMINED TO CONTAIN RCRA LISTED WASTES, IT MUST SATISFY THE
REQUIREMENTS OF RCRA LAND DISPOSAL RESTRICTIONS (LDR), 40 CFR SECTION 268.  THE LDR DEFINES THE
REQUIREMENTS FOR REINJECTION OR LAND DISPOSAL.  THEREFORE, THE WATER MUST BE TREATED TO MEET THE
BEST DEMONSTRATED AVAILABLE TREATMENT TECHNOLOGY (BDAT) STANDARDS FOR SPENT PCE AND TCE WHICH
ARE .079 PPM PCE AND .062 PPM TCE (40 CFR PART 268.42).  APPROVAL FOR REINJECTION WOULD ALSO BE
NEEDED FROM THE CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD - LOS ANGELES REGION.

APPROVAL FOR REUSE WOULD BE REQUIRED BY CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS) AND THE
CITY OF BURBANK.  EPA, DHS, AND THE CITY HAVE ALREADY BEGUN DISCUSSIONS OVER THE POSSIBILITY OF
THE CITY'S REUSE OF THE WATER.

THERE WOULD BE SIGNIFICANT GAINS IN AQUIFER RESTORATION AND CONTROL OF THE PLUME MIGRATION WITH
THIS ALTERNATIVE.

ALTERNATIVE 4 - EXTRACT FROM NEW AND EXISTING WELLS/TREAT/SPREAD AND REUSE.

THE MAJOR FEATURES OF THIS ALTERNATIVE INCLUDE EXTRACTION OF 16,000 GPM FROM 10 NEW WELLS AND
6,000 GPM FROM 5 EXISTING WELLS, TREATMENT WITH EITHER DUAL STAGE OR SINGLE STAGE AS WITH VAPOR
PHASE GAC, REUSE OF 4000 GPM BY THE CITY OF BURBANK AND DISCHARGE OF 18,000 GPM TO SPREADING
GROUNDS FOR RECHARGE.  SIX MONITORING WELLS WOULD BE INSTALLED TO ASSESS THE EFFECTIVENESS OF
THE SYSTEM.
  
ALTERNATIVE 4 WAS DEVELOPED TO COMPARE THE OPTION OF GROUNDWATER RECHARGE BY SPREADING WITH
GROUNDWATER RECHARGE BY INJECTION.  THIS COMPARISON ADDRESSES UNCERTAINTIES ASSOCIATED WITH THE
CAPACITY, OPERATION AND MAINTENANCE OF INJECTION WELLS USED IN ALTERNATIVES 2 AND 3, AND THE
OVERALL UNCERTAINTIES ASSOCIATED WITH THE CHARACTERIZATION OF PLUME CONTAMINATION.

BECAUSE THE TREATED WATER WOULD NOT BE REINJECTED INTO THE AQUIFER DOWNGRADIENT OF THE VOC PLUME
AS IN ALTERNATIVES 2 AND 3, THE EXTRACTION RATE OF CONTAMINATED GROUNDWATER WOULD HAVE TO BE
HIGHER TO ACHIEVE A SIMILAR GRADIENT REVERSAL.  IN THIS ALTERNATIVE, THE WATER FROM TEN NEW
EXTRACTION WELLS AND FIVE EXISTING BURBANK PSD WELLS WOULD BE PUMPED TO AN EXISTING EQUALIZATION
BASIN, WHICH WOULD BE RETROFITTED, TO DELIVER TWO TREATMENT STREAMS TO THE TREATMENT FACILITY. 
THE WATER WOULD BE TREATED BY SIX SETS OF DUAL STAGE CARBON AIR FILTERING UNITS AND FIVE
SINGLE-STAGE AIR STRIPPERS WITH CARBON AIR FILTERING UNITS, DEPENDING ON THE AMOUNT OF WATER
FLOWING INTO THE SYSTEM.  EACH TREATMENT MODULE WOULD BE DESIGNED TO TREAT THE WATER AND AIR TO
MEET THE ARARS AND TBCS (SEE SECTION 9, COMPLIANCE WITH ARARS).

SINCE THE GROUNDWATER HAS BEEN DETERMINED TO CONTAIN THE RCRA LISTED WASTES F001, U210 AND U228,
IT MUST BE TREATED TO "NO LONGER CONTAIN" THESE LISTED WASTES BEFORE BEING SPREAD FOR RECHARGE. 
(SEE MEMORANDUM FROM MARCIA E. WILLIAMS, OFFICE OF SOLID WASTE DIRECTOR, TO PATRICK TOBIN, WASTE
MANAGEMENT DIVISION DIRECTOR, REGARDING RCRA REGULATORY STATUS OF CONTAMINATED GROUND WATER,
NOVEMBER 13, 1986.)

APPROVAL FOR REUSE WOULD BE REQUIRED BY CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS) AND THE
CITY OF BURBANK.  EPA, DHS, AND THE CITY HAVE ALREADY BEGUN DISCUSSIONS OVER THE POSSIBILITY OF
THE CITY'S REUSE OF THE WATER.

THIS ALTERNATIVE IS ESTIMATED TO REDUCE TCE CONCENTRATIONS FROM 3,200 PPB TO 122 PPB IN 10 YEARS
AND MORE THEREAFTER.  PCE CONCENTRATIONS ARE ESTIMATED TO REDUCE FROM OVER 4000 PPB TO 39 PPB IN
20 YEARS.  THERE WOULD BE SIGNIFICANT GAINS IN AQUIFER RESTORATION AND CONTROL OF THE PLUME
MIGRATION WITH THIS ALTERNATIVE.

THE OUFS REPORT DETERMINED THAT SPREADING BASINS MAY BE MORE RELIABLE THAN INJECTION WELLS.



ALTERNATIVE 5 - EXTRACT FROM NEW AND EXISTING WELLS/TREAT/REUSE

THIS ALTERNATIVE USES THE SAME EXTRACTION, TREATMENT, AND MONITORING TECHNOLOGIES AS THOSE
SPECIFIED IN ALTERNATIVE 4.  THIS ALTERNATIVE IS UNIQUE IN THAT ALL OF THE TREATED WATER WOULD
BE USED FOR POTABLE WATER SUPPLY.  THE TREATED WATER WOULD BE AT OR BELOW THE FEDERAL AND STATE  
MCLS AND SALS (ARARS).

A PORTION OF THE TREATED WATER WOULD BE INTRODUCED INTO THE BURBANK PSD'S EXISTING DISTRIBUTION
SYSTEM FOR REUSE, WHICH WOULD MEET THE CITY OF BURBANK'S CURRENT AVERAGE DAILY DEMAND (12,000
GPM).  THE REMAINDER OF THE TREATED WATER (10,000 GPM) COULD BE INTRODUCED INTO THE METROPOLITAN
WATER DISTRICT (MWD) DISTRIBUTION LINES.

UNDER THIS ARRANGEMENT, THE PARTIES INVOLVED WOULD HAVE TO ENTER INTO AGREEMENTS FOR THIS
EXCHANGE BECAUSE THE SAN FERNANDO VALLEY GROUNDWATER BASIN IS AN ADJUDICATED BASIN AND THE NET
EXTRACTION OF GROUNDWATER IN THIS ALTERNATIVE WOULD EXCEED THE BURBANK PSD'S PUMPING RIGHTS. 
ALSO, MWD DOES NOT HAVE ANY PUMPING RIGHTS.  HOWEVER, INSTITUTIONAL ARRANGEMENTS COULD BE WORKED
OUT BETWEEN THE LADWP AND THE OTHER PARTIES, SINCE LADWP DOES HAVE PUMPING RIGHTS.  PRELIMINARY
DISCUSSIONS WITH THE CITY OF BURBANK AND LADWP HAVE BEEN INITIATED AND THE PARTIES ARE IN
AGREEMENT THAT ADMINSTRATIVE AGREEMENTS COULD BE ARRANGED (FOR THE REUSE OF 12,000 GPM).

ALTERNATIVE 5 COULD BE IMPLEMENTED IN TWO PHASES.  PHASE 1 WOULD CONSIST OF EXTRACTING 12,000
GPM FROM NEW WELLS, TREATING WITH DUAL STAGE AS WITH VAPOR PHASE GAC, AND REUSING THE TREATED
WATER BY THE CITY OF BURBANK.  PHASE 2 COULD CONSIST OF EXTRACTING THE REMAINDER 10,000 GPM
(TOTAL 22,000 GPM) FROM NEW AND EXISTING WELLS, TREATING WITH AS WITH VAPOR PHASE GAC ADSORPTION
UNITS AND REUSING BY MWD CUSTOMERS.

IT IS ESTIMATED THAT PHASE 1 WOULD CONTROL MOST OF THE PLUME MIGRATION (100 UG/1 TCE PLUME
BOUNDARY AND 5 UG/1 PCE PLUME BOUNDARY) WHILE AIDING WITH AQUIFER RESTORATION AND THE TOTAL
PROJECT (PHASE 1 AND PHASE 2) WOULD REDUCE CONCENTRATIONS TO THE SAME LEVELS AS ALTERNATIVE 4.

DUE TO THE LARGE SIZE OF THE TOTAL PROJECT, AND THE UNCERTAINTIES ASSOCIATED WITH THE MODELING
AND EXTENT OF CONTAMINATION, EPA BELIEVED IT WAS IMPORTANT TO LOOK AT PHASING ALTERNATIVE 5; 
THEREBY, INITIATING THE NECESSARY REMEDIATION, WHILE CONDUCTING FURTHER EVALUATIONS TO REFINE
TECHNICAL FEATURES IN ORDER TO MAXIMIZE THE EFFECTIVENESS OF THE TOTAL PROJECT.

ALTERNATIVE 6 - EXTRACT FROM EXISTING WELLS/TREAT/REUSE

THE TECHNICAL FEATURES OF THIS ALTERNATIVE INCLUDE EXTRACTING 4000 GPM FROM TWO EXISTING BURBANK
PSD WELLS, TREATING THE WATER WITH DUAL STAGE AS WITH VAPOR PHASE GAC ADSORPTION UNITS, AND
REUSING THE TREATED WATER BY THE CITY OF BURBANK.

THIS ALTERNATIVE WOULD NOT RESTRICT THE PLUME'S MIGRATION, NOR WOULD IT SIGNIFICANTLY AID IN
AQUIFER RESTORATION.

#SCAA
9.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THIS SECTION PROVIDES A SUMMARY OF THE ADVANTAGES AND DISADVANTAGES OF EACH OF THE ALTERNATIVES'
PERFORMANCE UNDER THE NINE EVALUATION CRITERIA.

TABLE 3 PROVIDES A SUMMARY OF THE ANALYSES OF ALTERNATIVES.  THE ALTERNATIVES WERE EVALUATED
BASED ON THE FOLLOWING CRITERIA FOR CONDUCTING FEASIBILITY STUDIES;

(1) OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT,
(2) SHORT TERM EFFECTIVENESS IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT,
(3) LONG-TERM EFFECTIVENESS AND PERMANENCE IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT,
(4) COMPLIANCE WITH ARARS,
(5) REDUCTION OF TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS,
(6) TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF IMPLEMENTATION,
(7) STATE ACCEPTANCE,
(8) COMMUNITY ACCEPTANCE, AND
(9) CAPITAL AND OPERATION AND MAINTENANCE COSTS.



THE NINE CRITERIA AND THE RELATIVE PERFORMANCE OF THE ALTERNATIVES IN RELATION TO EACH CRITERION
AND EACH OTHER IS SUMMARIZED BELOW.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVES 3, 4, AND 5 PROVIDE THE BEST PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT. 
ENVIRONMENTAL DEGRADATION WOULD BE REDUCED SINCE THE PLUME OF GROUNDWATER CONTAMINATION WOULD BE
REDUCED IN CONCENTRATION AND EXTENT.  INSTITUTIONAL CONTROLS WOULD CONTROL THE RISK OF INGESTION
OF CONTAMINATED GROUNDWATER, SINCE ONLY TREATED WATER WOULD BE SERVED. DRINKING WATER WOULD BE
PROVIDED VIA SURFACE WATER FROM THE MWD AND/OR TREATED GROUNDWATER FROM THE STRIPPING UNITS.

ALTERNATIVES L, 2 AND 6 ARE NOT AS PROTECTIVE OF THE ENVIRONMENT BECAUSE ENVIRONMENTAL
DEGRADATION WOULD INCREASE OVER TIME.  ALTERNATIVE 1, THE NO ACTION ALTERNATIVE, WOULD ALLOW THE
CONTAMINATION TO CONTINUE SPREADING.  ALTHOUGH ALTERNATIVES 2 AND 6 EXTRACT AND TREAT SOME OF
THE CONTAMINATED GROUNDWATER, THE EXTRACTION WELLS WOULD NOT BE STRATEGICALLY LOCATED TO CAPTURE
THE HIGHER GROUNDWATER CONTAMINANT CONCENTRATIONS.  INSTITUTIONAL CONTROLS IN ALTERNATIVES 1, 2,
AND 6 FOR THE PROTECTION OF DRINKING WATER WOULD BE THE SAME AS IN ALTERNATIVES 3, 4, AND 5.

COMPLIANCE WITH ARARS

THIS SECTION WILL OUTLINE THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND
OTHER INFORMATION THAT EPA CONSIDERED FOR THIS SITE.  THEN IT WILL COMPARE THE ALTERNATIVES WITH
ONE ANOTHER REGARDING THESE ARARS AND TO BE CONSIDEREDS (TBCS).

THERE ARE ARARS AND TBCS THAT APPLY TO BOTH THE WATER AND AIR FOR THIS RESPONSE ACTION.  THESE
CAN BE SEPARATED INTO CHEMICAL SPECIFIC AND PRIMARY ACTION SPECIFIC ARARS AND TBCS.

WATER ARARS AND TBCS:  THERE ARE CHEMICAL SPECIFIC ARARS AND TBCS FOR WATER WHICH WILL BE
DESCRIBED HERE.  FIRST, THE ARARS FOR THE WATER ARE THE SAFE DRINKING WATER ACT MAXIMUM
CONTAMINANT LEVELS (MCLS).  IN ACCORDANCE WITH THE EPA "INTERIM GUIDANCE ON COMPLIANCE WITH
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (OSWER DIRECTIVE 9234.0-05)," THE MCLS ARE
CONSIDERED THE CHEMICAL-SPECIFIC ARARS BECAUSE THEY ARE THE ENFORCEABLE DRINKING WATER
STANDARDS.  THEY ARE REQUIRED TO BE SET AS CLOSE TO THE MAXIMUM CONTAMINANT LEVEL GOALS (MCLGS)
AS IS FEASIBLE, TAKING INTO CONSIDERATION THE BEST AVAILABLE TECHNOLOGY, TREATMENT TECHNIQUES
AND OTHER FACTORS (INCLUDING COST).  THEY ARE ALSO PROTECTIVE OF PUBLIC HEALTH TO WITHIN EPA'S
ACCEPTABLE CARCINOGEN RISK RANGE OF 10-4 TO 10-7.  THE MCL OF PARTICULAR IMPORTANCE FOR THIS
RESPONSE ACTION IS THE MCL OF 5 PPB FOR TCE.

MCLGS, WHICH ARE BASED ONLY UPON HEALTH CRITERIA, ARE NOT DIRECTLY APPLICABLE AS
CHEMICAL-SPECIFIC REQUIREMENTS BECAUSE THEY ARE NOT ENFORCEABLE STANDARDS.

EPA ALSO CONSIDERED THE CALIFORNIA DHS'S ACTION LEVELS FOR VOCS, A FEW OF WHICH ARE MORE
STRINGENT THAN THE MCLS OR FOR WHICH NO MCL HAS BEEN ESTABLISHED.  WHILE THE DHS ACTION LEVELS
ARE NOT PROMULGATED STANDARDS AND ARE NOT, THEREFORE, ARARS, THEY HAVE BEEN TAKEN INTO
CONSIDERATION DURING DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES AS ALLOWED FOR IN THE NATIONAL
CONTIGENCY PLAN (NCP).  IN ADDITION, DHS HAS RECENTLY PROPOSED MCLS FOR A NUMBER OF VOCS.  OF
PARTICULAR SIGNIFICANCE, THE PROPOSED MCL FOR PCE IS 5 PPB, WHICH IS JUST SLIGHTLY HIGHER THAN
THE CURRENT DHS ACTION LEVEL OF 4 PPB.

TABLE 4 LISTS THE FEDERAL MCLS, MCLGS AND SALS FOR THE PRIMARY CONTAMINANTS DETECTED IN THE
BURBANK OPERABLE UNIT AREA.  THE REMEDIAL ACTION SELECTED WILL MEET THE FEDERAL MCL FOR TCE
(LESS THAN 5 PPB) AND THE SAL FOR PCE (LESS THAN 4 PPB).

IT HAS BEEN DETERMINED THAT PURE PRODUCT IN THE FORM OF TCE AND PCE (U210 AND U228) ARE
CONTAINED IN THE GROUNDWATER MAKING RCRA SECTION 261.33 APPLICABLE FOR THIS ACTION.  THE
GROUNDWATER ALSO CONTAINS SPENT TCE AND PCE THAT WAS USED IN DEGREASING.  THE LISTING IN 40 CFR
SUBPART D SECTION 261.31 THAT PERTAINS TO SPENT HALOGENATED SOLVENTS USED IN DEGREASING IS F001. 
THIS LISTING REQUIRES KNOWLEDGE OF THE PERCENT SOLVENT BY VOLUME BEFORE USE.  THIS INFORMATION
IS UNAVAILABLE FOR THE BURBANK OU MAKING THE RCRA F001 LISTING NOT APPLICABLE BUT RELEVANT AND 
APPROPRIATE FOR THIS ACTION.

AIR ARARS AND TBCS:  THERE ARE PRIMARY ACTION-SPECIFIC ARARS AND TBCS FOR THE AIR DISCHARGE
WHICH WILL AFFECT THIS RESPONSE ACTION.   IN CALIFORNIA, THE AUTHORITY TO REGULATE STATIONARY



SOURCES OF EMISSIONS HAS BEEN DELEGATED TO LOCAL AIR QUALITY MANAGEMENT DISTRICTS.  THE BURBANK
OU IS LOCATED IN THE SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD).  THEREFORE, SCAQMD
REGULATIONS CONSTITUTE GENERALLY APPLICABLE, PROMULGATED STATE REQUIREMENTS UNDER STATE
ENVIRONMENTAL LAW, AS SET FORTH IN SECTION 121(D) OF THE SUPERFUND AMENDMENTS AND
REAUTHORIZATION ACT OF 1986 (SARA).

EPA CONSIDERED SCAQMD REGULATION XIII (COMPRISING RULES 1300 TO 1313), WHICH REQUIRES THAT
STATIONARY SOURCES OF AIR EMISSIONS MEET BEST AVAILABLE CONTROL TECHNOLOGY (BACT) STANDARDS. 
REGULATION 13 STATES THAT NEW STATIONARY SOURCES OF AIR CONTAMINANTS IN THE AIR BASIN THAT EMIT
REACTIVE ORGANIC GASES MUST EMPLOY BACT AIR POLLUTION CONTROL DEVICES.  THESE BACT DEVICES ARE
DEFINED AS "THE MOST STRINGENT EMISSION...CONTROL TECHNIQUE WHICH... IS FOUND... TO BE
TECHNOLOGICALLY FEASIBLE AND COST EFFECTIVE...." (SEE THE ADMINISTRATIVE RECORD FOR THE BURBANK
OU FOR A COPY OF REGULATION XIII.) IT IS ESTIMATED THAT, IF THERE ARE NO EMISSIONS CONTROLS, THE
AIR STRIPPERS CONTEMPLATED FOR THE BURBANK OU WOULD EMIT OVER 168 POUNDS PER DAY OF REACTIVE
ORGANIC GASES TO THE ATMOSPHERE.  FOR AIR STRIPPERS, SCAQMD CONSIDERS VAPOR PHASE GAC (WITH 90
TO 99% REMOVAL EFFICIENCY) DEVICES TO BE BACT.

EPA ALSO CONSIDERED SCAQMD RULES 1401 AND 1167 AS "OTHER INFORMATION TO BE CONSIDERED," PURSUANT
TO THE NCP.

PROPOSED RULE 1401 - NEW SOURCE REVIEW OF CARCINOGENIC AIR CONTAMINANTS - SPECIFIES LIMITS FOR
INDIVIDUAL CANCER RISK AND EXCESS CANCER CASES FROM NEW STATIONARY SOURCES WHICH EMIT
CARCINOGENIC AIR CONTAMINANTS. THE RULE REQUIRES BACT FOR TOXIC AIR DISCHARGE FOR NEW STATIONARY
SOURCES WHERE A LIFETIME MAXIMUM INDIVIDUAL CANCER RISK OF ONE IN ONE MILLION OR GREATER IS
ESTIMATED TO OCCUR.  TCE IS A LISTED CARCINOGENIC AIR CONTAMINANT.  RESULTS FROM THE PUBLIC
HEALTH ASSESSMENT SHOW THAT TCE EMISSIONS AFTER TREATMENT ON THE VAPOR PHASE WOULD MEET RULE
1401'S REQUIREMENTS.

RULE 1167'S PURPOSE IS TO CONTROL VOCS AS PRECURSOR EMISSIONS TO OZONE FORMATION IN THE SOUTH
COAST AIR BASIN.   THE SOUTH COAST AIR BASIN IS CURRENTLY IN NON-ATTAINMENT STATUS WITH RESPECT
TO THE NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) FOR OZONE, AND VOCS ARE KNOWN PRECURSORS 
TO OZONE FORMATION.  RULE 1167 IS DESIGNED TO REDUCE VOC EMISSIONS FROM NEW AND EXISTING AIR
STRIPPING EQUIPMENT USED FOR TREATMENT OF CONTAMINATED WATER.  THE RULE REQUIRES THAT ALL AIR
STRIPPING FACILITIES TREATING CONTAMINATED GROUNDWATER THAT EMIT MORE THAN ONE POUND PER DAY OF
TOTAL VOC EMISSIONS INSTALL AIR EMISSION CONTROLS CAPABLE OF REDUCING AIR EMISSIONS BY 90%.

ALTHOUGH RULE 1167 WAS STAYED BY THE CALIFORNIA SUPERIOR COURT UNTIL AN ENVIRONMENTAL IMPACT
REPORT IS COMPLETED, IT IS CONSIDERED IN THE REMEDY SELECTION PROCESS AS A TBC SINCE SCAQMD
FULLY INTENDS TO MEET THE REQUIREMENTS SET BY THE COURT JUDGMENT AND PROCEED TOWARD ADOPTION OF
THIS RULE AS A PROMULGATED, LEGALLY ENFORCEABLE, GENERALLY APPLICABLE REQUIREMENT IN THE NEAR
FUTURE.

INSTALLATION OF AN AIR STRIPPING SYSTEM WITH AIR EMISSION CONTROLS IS MORE PROTECTIVE OF THE
ENVIRONMENT IN THAT IT WILL REDUCE OZONE PRECURSOR EMISSIONS TO THE ATMOSPHERE BY 90 TO 99% AND
WILL SUPPORT EFFORTS BY SCAQMD TO REACH ATTAINMENT STATUS FOR OZONE IN THE SOUTH COAST AIR
BASIN.

COMPARISON OF ALTERNATIVES:  ALTERNATIVE 1, THE NO ACTION ALTERNATIVE, WOULD MEET THE DRINKING
WATER ARARS BECAUSE INSTITUTIONAL CONTROLS WOULD CONTINUE TO ASSURE THAT THE PUBLIC WAS PROVIDED
WITH DRINKING WATER THAT MEETS THE FEDERAL AND STATE MCLS AND SALS.  ALSO SINCE NO SYSTEM WOULD 
BE IN PLACE, THE SCAQMD'S RULES WOULD NOT BE VIOLATED.  WATER TREATED AND DISCHARGED FROM
ALTERNATIVES 2 - 6 WOULD MEET THE FEDERAL AND STATE MCLS AND SALS BEFORE REUSE, INJECTION OR
SPREADING.  AIR STRIPPING SYSTEMS WOULD HAVE VAPOR PHASE GAC ADSORPTION UNITS TO CONTROL AIR 
EMISSIONS TO 90 - 99% REMOVAL EFFICIENCY TO MEET THE SOUTH COAST AIR QUALITY MANAGEMENT
DISTRICT'S RULES.  STEAM STRIPPING WOULD RECOVER THE VOCS FOR RECYCLING SO NO AIR EMISSION
CONTROL SYSTEM WOULD BE NECESSARY.

HOWEVER, ALTERNATIVES 1, 2, AND 6 DO NOT DO AS MUCH AS ALTERNATIVES 3, 4, AND 5 TO MEET FEDERAL
AND STATE MCLS IN THE AQUIFER.  ALTERNATIVES 3, 4, AND 5 MORE EFFECTIVELY AID IN RESTORING THE
AQUIFER (TO VOC CONCENTRATIONS AT OR BELOW THE MCLS AND SALS) AND CONTROLLING THE PLUME
MIGRATION.

BY MEETING THE FEDERAL AND STATE MCLS AND SALS BEFORE REINJECTION, ALTERNATIVES 2 AND 3 WILL



SATISFY THE RCRA LAND DISPOSAL RESTRICTIONS REQUIREMENTS.  BY MEETING THE FEDERAL MCLS AND SALS,
THE GROUNDWATER WILL NO LONGER CONTAIN THE LISTED WASTES WHEN IT IS SPREAD FOR RECHARGE IN
ALTERNATIVE 4.

FOR ALTERNATIVES 1 - 6, THE MCLS ARE RELEVANT AND APPROPRIATE IN THE AQUIFER.  UPON COMPLETION
OF THE FINAL REMEDIAL ACTION FOR THE SITE, THIS ARAR WILL BE SATISFIED.

LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 3,4, AND 5 WOULD HAVE THE GREATEST ABILITY TO MAINTAIN RELIABLE PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT OVER TIME. AFTER 20 YEARS OF EXTRACTION, CONCENTRATIONS OF TCE AND
PCE IN THE GROUNDWATER ARE EXPECTED TO STILL EXCEED THE FEDERAL MCLS AND SALS, HOWEVER THEY
WOULD BE GREATLY REDUCED AS DISCUSSED IN THE PREVIOUS SECTION.  PLUME MIGRATION WOULD BE
CONTROLLED AND AQUIFER RESTORATION WOULD CONTINUE AS LONG AS THE SYSTEM KEPT OPERATING.

ALTERNATIVES 1,2, AND 6 DO NOT OFFER LONG TERM EFFECTIVENESS OR PERMANENCE.  IN FACT, THESE
ALTERNATIVES MIGHT ALLOW CONTAMINATION TO SPREAD TO CLEAN ZONES WITHIN THE SFVB.

ALTERNATIVE 1 RELIES SOLELY ON INSTITUTIONAL CONTROLS TO PREVENT EXPOSURE TO THE CONTAMINATED
GROUNDWATER.  THE CURRENT WATER SUPPLY FROM SURFACE WATER VIA THE MWD MAY NOT ALWAYS BE
AVAILABLE IN THE FUTURE BECAUSE OF PERIODIC DROUGHT CONDITIONS AND STATE AND FEDERAL WATER
RIGHTS ISSUES.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

ALTERNATIVES 3, 4  AND 5 OFFER THE MOST REDUCTION OF TOXICITY, MOBILITY, AND/OR VOLUME OF THE
CONTAMINATION.  THE MOST CONTAMINATED GROUNDWATER IN THE BURBANK OU AREA WOULD BE EXTRACTED AND
TREATED TO REMOVE THE VOCS FROM THE GROUNDWATER, THUS THE VOC CONTAMINATION IN THE GROUNDWATER
WOULD BE GREATLY REDUCED IN TOXICITY, VOLUME AND MOBILITY.  MOREOVER, THE AIR EMISSION CONTROL
UNITS WOULD REDUCE THE MOBILITY OF THE VOCS TO THE AIR.

ALTERNATIVE 1 WOULD HAVE NO REDUCTION IN TOXICITY, MOBILITY, OR VOLUME SINCE NO TREATMENT IS
EMPLOYED.

ALTERNATIVE 2 WOULD REDUCE THE VOLUME OF CONTAMINATION BY EXTRACTING AND TREATING 16,000 GPM. 
ALTERNATIVE 6 WOULD REDUCE THE VOLUME OF CONTAMINATION BY EXTRACTING AND TREATING 4000 GPM. 
HOWEVER, THE EXISTING WELLS USED FOR ALTERNATIVES 2 AND 6 WOULD NOT BE STRATEGICALLY LOCATED TO
CONTROL MIGRATION OR CAPTURE THE CONTAMINATION.  THEREFORE, CONTINUED CONTAMINANT MIGRATION
WOULD OCCUR AND A LESSER AMOUNT OF CONTAMINATION WOULD BE CAPTURED THEN FOR ALTERNATIVES 3, 4,
AND 5.

SHORT TERM EFFECTIVENESS

FOR ALTERNATIVES 3,4, AND 5, NO ADVERSE IMPACTS WOULD BE EXPECTED DURING THE CONSTRUCTION AND
IMPLEMENTATION PERIOD OR REMEDIATION.  DRINKING WATER SUPPLIES WOULD BE PROVIDED FROM TREATED
GROUNDWATER AND/OR SURFACE WATER FROM THE MWD DURING THE INTERIM BEFORE CONSTRUCTION COMPLETE
AND DURING REMEDIATION.  INSTITUTIONAL CONTROLS WOULD ASSURE THAT ALL DRINKING WATER WOULD MEET
DRINKING WATER STANDARDS.  THE PLUME MIGRATION WOULD BE EFFECTIVELY CONTROLLED WITH THESE
ALTERNATIVES AND AQUIFER RESTORATION WOULD BE INITIATED IN THIS AREA.

ALTERNATIVE 1, THE NO ACTION ALTERNATIVE, WOULD NOT BE EFFECTIVE IN CONTROLLING MIGRATION OR
AQUIFER RESTORATION.  IT WOULD ALLOW THE CONTAMINATED GROUNDWATER TO SPREAD TO UNCONTAMINATED
DOWNGRADIENT WELLS.  THERE WOULD BE SOLE RELIANCE ON INSTITUTIONAL CONTROLS TO PREVENT EXPOSURE
VIA DRINKING WATER INGESTION.

ALTERNATIVE 2 AND 6 WOULD BE MORE EFFECTIVE THAN ALTERNATIVE 1.  THERE WOULD BE LESS RELIANCE ON
INSTITUTIONAL CONTROLS FOR DRINKING WATER, SINCE TREATED GROUNDWATER THAT MEETS MCLS AND SALS
WOULD BE SERVED, AS A PORTION OF THE TOTAL DRINKING WATER SUPPLY FOR THE AFFECTED AREAS.
HOWEVER, THESE ALTERNATIVES WOULD NOT BE AS EFFECTIVE IN CONTROLLING PLUME MIGRATION AND IN
AQUIFER RESTORATION AS ALTERNATIVES 3, 4, AND 5.

IMPLEMENTABILITY



ALTERNATIVES 1 - 6 WOULD ALL BE TECHNICALLY IMPLEMENTABLE.  HOWEVER, ALTERNATIVE 5 APPEARS THE
EASIEST TO IMPLEMENT WITH THE CURRENT INFORMATION, DUE TO THE PRACTICAL UNCERTAINTIES ASSOCIATED
WITH INJECTION AND SPREADING AND THE TECHNICAL UNCERTAINTIES ASSOCIATED WITH PLUME LOCATION AND
MIGRATION.

CONSTRUCTION OF MONITORING WELLS FOR ALL ALTERNATIVES IS STRAIGHT FORWARD, USING WELL KNOWN
TECHNOLOGY.  THERE ARE MANY MONITORING WELLS IN THE SFVB.

ALTERNATIVES 2 - 6 WOULD EMPLOY AIR STRIPPING WITH VAPOR PHASE GAC ADSORPTION UNITS (OR STEAM
STRIPPING*) WHICH IS A PROVEN TREATMENT TECHNOLOGY AND RELATIVELY EASY TO IMPLEMENT. 
ADMINISTRATIVE AGREEMENTS WOULD BE NEEDED FOR THE USE OF TREATED GROUNDWATER.  APPROVAL FOR
HOOKUP TO THE CITY OF BURBANK WOULD ALSO NEED TO BE ARRANGED PRIOR TO DISTRIBUTION.  PRELIMINARY
DISCUSSIONS HAVE ALREADY TAKEN PLACE AND NO SIGNIFICANT PROBLEMS HAVE BEEN IDENTIFIED.

ALTERNATIVE 5 WOULD REQUIRE AGREEMENTS BETWEEN THE CITY OF BURBANK, LA DWP, AND MWD TO
ACCOMODATE THE EXCHANGE OF WATER BEYOND THE CITY OF BURBANK'S EXTRACTION CREDITS.  HOWEVER,
PRELIMINARY DISCUSSIONS BETWEEN EPA AND THE AFFECTED PARTIES REGARDING THE REUSE OF THE WATER
HAVE SHOWN THAT THE AGREEMENTS COULD BE ARRANGED.

THE USE OF INJECTION WELLS IN ALTERNATIVES 2 AND 3 COULD BE DIFFICULT TO IMPLEMENT TECHNICALLY
DUE TO OPERATIONAL PROBLEMS ENCOUNTERED WITH INJECTION WELLS AND THE UNKNOWNS ASSOCIATED WITH
EXTENT OF CONTAMINATION.  FURTHER SPREAD OF CONTAMINATION COULD OCCUR IF THE INJECTION WELLS
WERE IMPROPERLY PLACED.

SPREADING IN ALTERNATIVE 4. COULD BE MORE RELIABLE THAN THE INJECTION WELLS.  HOWEVER, THERE ARE
ALSO UNCERTAINTIES ASSOCIATED WITH POSSIBLE CONTAMINATION IN THE AREA OF THE SPREADING GROUNDS. 
AN ADDITIONAL LOAD FROM DISCHARGING THE WATER BY SPREADING COULD CAUSE FURTHER CONTAMINATION OF
THE AREA BY ENHANCING MOVEMENT OF THE CONTAMINANTS IN THE SOIL AND/OR GROUNDWATER.

ALTERNATIVES 1 AND 6 WOULD ALLOW THE CONTAMINATION TO SPREAD AND THUS MAKE REMEDIATION MORE
DIFFICULT IN THE FUTURE.

[* STEAM STRIPPING IS DISCUSSED IN SECTION 10, DOCUMENTATION OF SIGNIFICANT CHANGES.]
COST

ALTERNATIVE 1 WOULD BE THE LEAST EXPENSIVE WITH AN EXPECTED PRESENT WORTH VALUE OF $500,000.
(PRESENT WORTH EVALUATIONS ASSUME 10% ANNUAL INTEREST RATE AND 20 YEARS FOR THE PROJECT LIFE.)

ALTERNATIVE 2 HAS AN ESTIMATED CAPITAL COST OF $36.6 MILLION AND TOTAL O&M OF $45.2 MILLION. 
THE EXPECTED PRESENT TOTAL WORTH VALUE IS $81.8 MILLION.

ALTERNATIVE 3 HAS AN ESTIMATED CAPITAL COST OF $43.4 MILLION AND TOTAL O&M OF $44.7 MILLION. 
THE EXPECTED PRESENT TOTAL WORTH VALUE IS $88.1 MILLION.

ALTERNATIVE 4 HAS AN ESTIMATED CAPITAL COST OF $42.3 MILLION AND TOTAL O&M OF $52.9 MILLION. 
THE EXPECTED PRESENT TOTAL WORTH VALUE IS $95.2 MILLION.
 
ALTERNATIVE 5 HAS AN ESTIMATED CAPITAL COST OF $32.1 MILLION ($25.1 M FOR PHASE 1 AND $7.0 M FOR
PHASE 2) AND TOTAL O&M OF $54.2 MILLION ($43.9 M FOR PHASE 1 AND $LO.3 M FOR PHASE 2).  THE
EXPECTED PRESENT WORTH VALUE IS $86.3 MILLION ($69.O M FOR PHASE 1 AND $17.3 M FOR PHASE 2).

ALTERNATIVE 6 IS ASSUMED TO BE 25% OF THE COST OF ALTERNATIVE 2, OR $20.5 MILLION.

THE COST SUMMARIES CAN BE FOUND IN GREATER DETAIL IN THE BURBANK OUFS REPORT.

COMMUNITY ACCEPTANCE

ALTERNATIVES 3, 4, AND 5 RECEIVED THE MOST COMMUNITY ACCEPTANCE.  THE COMMUNITY GENERALLY WANTS
THE AQUIFER RESTORED FOR BENEFICIAL USE AND THE PLUME MIGRATION HALTED AS SOON AS POSSIBLE.

COMMUNITY WORKGROUP MEMBERS EXPRESSED SOME CONCERN OVER REINJECTION AND SPREADING DUE TO THE
UNCERTAINTIES ASSOCIATED WITH THE EXTENT OF CONTAMINATION.  THEIR CONCERN WAS THAT REINJECTION
OR SPREADING COULD CONTRIBUTE TO THE SPREAD OF CONTAMINATION IF THE WELLS OR SPREADING AREAS



WERE IMPROPERLY LOCATED.  THEREFORE ALTERNATIVE 5, THE WATER REUSE OPTION, WAS MOST ATTRACTIVE
TO THE COMMUNITY WORKGROUP.

THE COMMUNITY FEELS STRONGLY THAT AIR EMISSION CONTROLS MUST BE EMPLOYED DUE TO THE POOR AIR
QUALITY IN THE BURBANK AREA.  EPA ADDRESSES THIS CONCERN WITH THE REQUIREMENT THAT VAPOR PHASE
GAC ADSORPTION UNITS WOULD BE INSTALLED IF AIR STRIPPING IS USED.

THE RESPONSE SUMMARY (ATTACHED) ADDRESSES MORE SPECIFIC CONCERNS AND COMMENTS RAISED DURING THE
PUBLIC COMMENT PERIOD.

STATE ACCEPTANCE

LIKE THE COMMUNITY, THE STATE (DHS AND RWQCB) WANTS AQUIFER RESTORATION AND CONTROL OF THE PLUME
MIGRATION INITIATED AS SOON AS POSSIBLE.

THEY PREFER ALTERNATIVE 5 BECAUSE THEY (LIKE THE COMMUNITY) HAVE CONCERNS WITH REGARDS TO THE
REINJECTION AND SPREADING OPTIONS ASSOCIATED WITH ALTERNATIVES 3 AND 4. (SEE PREVIOUS
DISCUSSION.)

THEY ALSO BELIEVE IT IS IMPORTANT TO HAVE AIR EMISSION CONTROLS ON THE AIR STRIPPERS.  MOREOVER,
THE SCAQMD INSISTS THAT IF AERATION IS USED TO TREAT THE WATER THAT VAPOR PHASE GAC ADSORPTION
UNITS (OR COMPARABLE BACT) BE INSTALLED.

CALIFORNIA DHS HAS CONCURRED WITH THE BURBANK OU REMEDY SELECTION.

10.  DOCUMENTATION OF SIGNIFICANT CHANGES

THE PROPOSED PLAN WAS RELEASED FOR PUBLIC COMMENT IN OCTOBER 1988.  THE PROPOSED PLAN IDENTIFIED
ALTERNATIVE 5, PHASE L, EXTRACTION, TREATMENT, AND REUSE, AS THE PREFERRED ALTERNATIVE.

DUAL STAGE AIR STRIPPERS WITH VAPOR PHASE GAC ADSORPTION UNITS WERE CHOSEN AS THE PREFERRED
TREATMENT TECHNOLOGY.  DURING THE PUBLIC COMMENT PERIOD, A POTENTIALLY RESPONSIBLE PARTY,
LOCKHEED AERONAUTICAL SYSTEMS COMPANY (LASC), PRESENTED EPA WITH A SIMILAR TREATMENT TECHNOLOGY  
- STEAM STRIPPING, MORE SPECIFICALLY, THE AQUADETOX SYSTEM.

IN THE BURBANK OUFS REPORT, CONVENTIONAL STEAM STRIPPING WAS SCREENED OUT BECAUSE TCE AND PCE
ARE HIGHLY VOLATILE COMPOUNDS WHICH ARE EASILY REMOVED FROM WATER WITHOUT INPUT OF HEAT. 
FURTHERMORE, THE EXPECTED CONCENTRATIONS OF TCE AND PCE WERE NOT HIGH ENOUGH TO WARRANT THE
ADDED ENERGY INPUT.  THEREFORE, STEAM STRIPPING WAS NOT CONSIDERED COST EFFECTIVE AND WAS NOT
CONSIDERED FURTHER IN THE OUFS.

STEAM STRIPPING WITH THE AQUADETOX SYSTEM WAS ALSO SCREENED OUT DURING THE BURBANK OUFS ON THE
BASIS THAT ADEQUATE EXPERIENCE DID NOT EXIST EITHER FOR AQUADETOX SYSTEMS WITHOUT EXTERNAL STEAM
SUPPLY OR FOR THE EFFLUENT TO BE USED AS DRINKING WATER.

THE AQUADETOX PROCESS IS A PROPRIETARY AND PATENTED STEAM STRIPPING TECHNOLOGY DEVELOPED BY AWD
TECHNOLOGIES, INC., WHICH USES STEAM STRIPPING UNDER MODERATE OR DEEP VACUUM PRESSURE.  WHILE
CONVENTIONAL STEAM STRIPPING WAS CONSIDERED NOT APPLICABLE BECAUSE OF ITS HIGHER COST THAN AIR
STRIPPING, THE AQUADETOX SYSTEM, MAY BE COST-EFFECTIVE DUE TO THE LOWER ENERGY REQUIREMENTS. 
OTHER CLAIMED ADVANTAGES OF THE SYSTEM ARE: (1) THE VOCS CAN BE RECOVERED FOR RECYCLING INSTEAD
OF DISCHARGED TO THE AIR OR CARBON, AND (2) IT IS A CLOSED LOOP SYSTEM AND THEREFORE THERE IS
MINIMAL VOC DISCHARGE TO THE AIR (LESS THAN 1 LB/DAY, GIVEN ESTIMATED GROUNDWATER VOC
CONCENTRATIONS).

THE AQUADETOX SYSTEM UNDER MODERATE VACUUM PRESSURE WAS SELECTED BY LASC FOR GROUNDWATER
TREATMENT AT A SITE WITHIN THE BURBANK OU AREA.  THIS 1200 GPM EXTRACTION AND TREATMENT FACILITY
BEGAN OPERATION IN JANUARY 1989 AND SHOULD PROVIDE PERFORMANCE DATA RELATIVE TO THE USE OF THIS 
TECHNOLOGY IN THE REMOVAL OF THE VOCS.

INFORMATION ON THE INFLUENT FROM THE LASC AQUADETOX EXTRACTION AND TREATMENT SYSTEM IS SHOWING
HIGHER CONCENTRATION LEVELS FOR TCE AND PCE THAN ESTIMATED IN THE BURBANK OUFS REPORT.  LASC'S
TREATMENT FACILITY IS EXTRACTING GROUNDWATER WITH CONCENTRATIONS UP TO 12,000 PPB PCE AND TCE
COMBINED (AS OF FEBRUARY 1989).  THEREFORE STEAM STRIPPING MAY BE MORE APPLICABLE (E.G.



ECONOMICAL) THAN ORIGINALLY THOUGHT DUE TO THE HIGHER CONCENTRATIONS AND ADDED STRIPPING
EFFICIENCY OF STEAM STRIPPING.

SINCE AIR AND STEAM STRIPPING FALL UNDER THE SAME CLASS OF TREATMENT - STRIPPING - EITHER
TECHNOLOGY CAN BE EMPLOYED TO MEET THE PERFORMANCE STANDARDS, THEREFORE ACHIEVING THE STATED
BURBANK OPERABLE UNIT OBJECTIVES.

AIR STRIPPING WAS USED DURING THE DISCUSSION OF THE DESCRIPTION OF ALTERNATIVES AND COMPARISON
ANALYSIS.  HOWEVER, THE SELECTED REMEDY WILL BE EITHER AIR OR STEAM STRIPPING, AS LONG AS THE
STEAM STRIPPING MEETS THE PERFORMANCE STANDARDS AND IS AS EFFECTIVE AS THE AIR STRIPPING IN
MEETING THE EVALUATION CRITERIA.  THIS ALLOWS FLEXIBILITY DURING THE REMEDIAL DESIGN TO PROCURE
THE MOST COST-EFFECTIVE UNIT THAT ALSO PROTECTS HUMAN HEALTH AND THE ENVIRONMENT.

#SR
11.0 THE SELECTED REMEDY

ALTERNATIVE 5, PHASE 1, USING EITHER STEAM OR AIR STRIPPING FOR TREATMENT, IS THE SELECTED
REMEDY FOR THE BURBANK OPERABLE UNIT.  THE REMEDY INCLUDES EXTRACTION OF CONTAMINATED
GROUNDWATER, TREATMENT BY STRIPPING, AND REUSE OF THE WATER BY THE CITY OF BURBANK FOR DRINKING
WATER.  IF AIR STRIPPING IS CHOSEN DURING THE REMEDIAL DESIGN, VAPOR PHASE GAC ADSORPTION UNITS
WILL BE NEEDED TO COMPLY WITH THE ARARS AND TBCS.

THE EXTRACTION SYSTEM WILL BE DESIGNED TO CAPTURE GROUNDWATER CONTAINING 100 PPB OR GREATER OF
TCE AND 5 PPB OR GREATER OF PCE.  THE EXTRACTION FLOW RATE IS CURRENTLY PROJECTED TO BE 12,000
GPM.

THE FEDERAL AND STATE MCLS ARE RELEVANT AND APPROPRIATE IN THE AQUIFER. UPON THE COMPLETION OF
THE FINAL REMEDIAL ACTION FOR THE SITE, THIS ARAR WILL BE SATISFIED.

ALTHOUGH IT WAS ESTIMATED IN THE BURBANK OUFS REPORT THAT EXTRACTION AT A RATE OF 16,000 GPM
COUPLED WITH INJECTION WELLS FOR A PERIOD OF 20 YEARS WAS NECESSARY TO FULLY REMEDIATE THE
BURBANK OU AREA (I.E. REMOVING GROUNDWATER UNTIL THAT LEFT CONTAINED CONTAMINANTS TO
CONCENTRATION LEVELS AT OR BELOW MCLS AND SALS), THE DECISION TO PUMP AND TREAT 12,000 GPM WAS
DETERMINED TO BE THE MOST APPROPRIATE GIVEN THE AMOUNT OF TECHNICAL INFORMATION CURRENTLY
AVAILABLE.  MORE INFORMATION WILL BE GATHERED DURING THE BASINWIDE RI, NORTH HOLLYWOOD OU REMEDY
OPERATION, LASC'S EXTRACTION AND TREATMENT SYSTEM, BURBANK OU REMEDIAL DESIGN, AND THE OPERATION
OF THE BURBANK OU TREATMENT SYSTEM TO DETERMINE WHETHER MORE EXTRACTION IS NECESSARY TO CONTINUE
AQUIFER RESTORATION AND CONTROLLING THE MIGRATION OF THE PLUME.  IF ADDITIONAL EXTRACTION IS
DETERMINED NECESSARY, EPA WOULD AGAIN GO OUT FOR PUBLIC COMMENT WITH A PROPOSED PLAN BEFORE
SIGNING ANOTHER RECORD OF DECISION.

EXTRACTION WELLS WILL BE STRATEGICALLY PLACED (BOTH LATERALLY AND VERTICALLY) TO MAXIMIZE THE
EFFECTIVENESS OF THE SYSTEM.  THE LOCATIONS PRESENTED IN THE OU MAY BE MODIFIED IF WARRANTED BY
NEW DATA.  STRIPPING IS THE CHOSEN TREATMENT.  LASC IS CONDUCTING A TREATABILITY STUDY WITH ITS
AQUADETOX SYSTEM.  THIS WILL HELP DETERMINE WHETHER STEAM STRIPPING WILL BE USED FOR THE OU
REMEDY.  AIR STRIPPING WITH VAPOR PHASE GAC ADSORPTION UNITS WILL BE USED UNLESS STEAM STRIPPING
IS SHOWN TO MEET OR EXCEED THE TREATMENT ADVANTAGES OF AIR STRIPPING WITH VAPOR PHASE GAC. EPA
MAY ALSO DECIDE TO USE THE TWO TECHNOLOGIES TOGETHER IF THAT WOULD MAXIMIZE EFFICIENCY.

THE VOCS - PARTICULARLY THE PRIMARY CONTAMINANTS, TCE AND PCE - IN THE GROUNDWATER MUST BE
REMOVED FROM THE GROUNDWATER SUCH THAT TREATMENT PLANT EFFLUENT CONCENTRATIONS ARE BELOW THE
FEDERAL MCLS AND SALS (TCE - 5 PPB AND FCE - 4 PPB).  THE WATER MUST ALSO MEET ALL DRINKING
WATER STANDARDS.  THIS MAY REQUIRE FURTHER TREATMENT LIKE CHLORAMINATION FOR DISINFECTION
PURPOSES, OR REVERSE OSMOSIS OR ION EXCHANGE FOR NITRATES.

THE TREATED WATER WILL BE FED DIRECTLY INTO BURBANK'S DISTRIBUTION SYSTEM FOR REUSE BY THE
CITY'S RESIDENTS.

MONITORING WELLS WILL BE INSTALLED DOWNGRADIENT TO MONITOR THE PERFORMANCE OF THE SYSTEM.

THE EXTRACTION OF CONTAMINATED GROUNDWATER FROM THE BURBANK OU AREA, TREATMENT OF GROUNDWATER TO
DRINKING WATER STANDARDS, AND DISTRIBUTION OF THE WATER TO THE BURBANK RESIDENTS IS THE MOST
COST EFFECTIVE AND TECHNICALLY SOUND MEANS OF MEETING THE OU OBJECTIVES.



THE SELECTED REMEDY PERMANENTLY AND SIGNIFICANTLY REDUCES THE TOXICITY, MOBILITY, AND VOLUME OF
HAZARDOUS SUBSTANCES WITH RESPECT TO THEIR PRESENCE IN THE GROUNDWATER -- THE CONTAMINANTS ARE
REMOVED FROM THE GROUNDWATER, THEREBY REDUCING CONTAMINANT MIGRATION IN THE VICINITY OF THE
BURBANK OU AREA.

STRIPPING WILL RESULT IN A SMALL INCREASE IN THE TOXICITY, MOBILITY, AND VOLUME OF HAZARDOUS
SUBSTANCES WITH RESPECT TO THEIR PRESENCE IN THE AIR.  HOWEVER, THE USE OF STEAM STRIPPING
RECOVERS MOST OF THE VOCS FOR RECYCLING.  IF DUAL STAGE AIR STRIPPING IS USED FOR TREATMENT,
VAPOR PHASE GAC ADSORPTION UNITS WILL BE INSTALLED TO MINIMIZE THE AMOUNT OF VOCS DISCHARGED TO
THE AIR.

THE AIR EMISSIONS ARE ESTIMATED TO ADD A MINIMAL RISK TO THE PROJECT VIA AIRBORNE CONTAMINANTS,
BECAUSE THE AIR EMISSION CONTROLS WILL REMOVE 90 - 99% OF THE CONTAMINANTS BEFORE THEY ARE
DISCHARGED TO THE AIR.  THE ADDITION OF VAPOR PHASE GAC ADSORPTION UNITS MEETS THE ARARS AND
TBCS DISCUSSED IN SECTION 9, COMPLIANCE OF ARARS.

THE SPENT CARBON FROM THE VAPOR PHASE GAC ADSORPTION SYSTEM IS CONSIDERED A RCRA WASTE OR IT IS
A MIXTURE OF THE SOLID WASTE CARBON AND THE RCRA LISTED WASTES F001, U210, AND U228 (40 CFR
SECTION 261.3(A)(2)(IV)).  THEREFORE THE CARBON MUST SATISFY THE REQUIREMENTS OF 40 CFR PART 263
TO BE SHIPPED OFF SITE FOR REGENERATION.

THE PUMP AND TREAT SYSTEM WILL OPERATE FOR AN ESTIMATED 20 YEARS. GROUNDWATER MONITORING AND
GROUNDWATER LEVEL MEASURING WILL BE CONDUCTED AS PART OF THE REMEDY TO TRACK CONTAMINANT
CONCENTRATIONS IN THE BURBANK OU AREA, TO MONITOR THE PERFORMANCE OF THE TREATMENT SYSTEM AND TO
DETERMINE THE EFFICIENCY OF THE SYSTEM IN RESTORING THE AQUIFER.  THE SYSTEM WILL BE EVALUATED
PERIODICALLY TO DETERMINE THE EFFICIENCY AND NECESSITY OF THE REMEDIATION IN ACHIEVING THE
STATED GOALS.  THE REVIEWS WILL ALLOW FOR MODIFICATION IN THE SYSTEM AS REQUIRED.

FOR REFERENCE, THE ESTIMATED COST OF THE SELECTED REMEDY WITH THE USE OF DUAL STAGE AIR
STRIPPING WITH VAPOR PHASE GAC ADSORPTION UNITS IS $69M (SEE TABLE 5).  LASC'S REMEDIAL ACTION
ALTERNATIVE FOR THE BURBANK WELL FIELD OPERABLE UNIT GIVES A COST ESTIMATE OF $50.1 MILLION NET
PRESENT VALUE FOR THE BURBANK OU REMEDY USING THE AQUADETOX SYTEM INSTEAD OF THE AS WITH VAPOR
PHASE GAC ADSORPTION UNITS.  ALTHOUGH LASC'S ALTERNATIVE IS SIMILAR TO ALTERNATIVE 5, PHASE 1 IN
THE BURBANK OUFS REPORT, LASC'S ALTERNATIVE DOES HAVE SOME DIFFERENT FEATURES.  (LASC'S REPORT
CAN BE FOUND IN THE ADMINISTRATIVE RECORD.)

#SD
12.0  STATUTORY DETERMINATIONS

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT -- AS REQUIRED BY SECTION
121 OF CERCLA -- IN THAT IT TREATS THE EXTRACTED GROUNDWATER SO THAT REMAINING CONTAMINANTS ARE
AT OR BELOW THE MCLS AND SALS FOR THE CONTAMINANTS OF CONCERN.

STRIPPING HAS BEEN SHOWN TO BE THE MOST COST EFFECTIVE TECHNOLOGY FOR TREATING THE
CONCENTRATIONS OF VOCS FOUND IN THE GROUNDWATER FROM THE BURBANK OU AREA.  ALTHOUGH THE ADDITION
OF AIR EMISSION CONTROLS (GAC) TO THE DUAL STAGE AIR STRIPPERS (IF STEAM STRIPPING FAILS TO PASS
THE TREATABILITY STUDIES) WILL INCREASE THE COST OF THE SELECTED REMEDY, IT IS DETERMINED TO BE
JUSTIFIED AS A COST-EFFECTIVE MEASURE FOR THE FOLLOWING REASONS;

(1) IT MEETS THE REQUIREMENTS OF SCAQMD REGULATION XIII, THE ARAR FOR AIR DISCHARGE FROM THE AIR
STRIPPING TREATMENT; (2) IT REDUCES OZONE PRECURSOR EMISSIONS IN A NONATTAINMENT AREA (THE SOUTH
COAST AIR BASIN) THAT HAS THE WORST AIR QUALITY IN THE NATION; AND (3) IT RESPONDS TO PUBLIC
COMMENTS REQUESTING AIR EMISSION CONTROLS TO MINIMIZE THE INCREASE IN EXISTING AIR QUALITY
PROBLEMS REGARDLESS OF LEGAL REQUIREMENTS.

THE SELECTED REMEDY (EITHER AIR OR STEAM STRIPPING) MEETS THE ARARS AND TBCS THAT APPLY TO THIS
RESPONSE ACTION.  THE SELECTED REMEDY WILL MEET THE SAFE DRINKING WATER ACT MCLS AND THE CA DHS
STATE ACTION LEVELS IN THE EXTRACTED GROUNDWATER THAT IS TREATED FOR REUSE.  UPON THE COMPLETION
OF THE FINAL REMEDIAL ACTION FOR THE SITE, THE MCLS WILL BE MET IN THE AQUIFER.

IT WILL ALSO MEET THE SCAQMD'S REGULATION XIII AND RULES 1167 AND 1401 BY ADDING AIR EMISSION
CONTROLS TO THE AIR STRIPPERS OR USING STEAM STRIPPING.



FINALLY, IT WILL MEET THE RCRA REQUIREMENTS AS SPECIFIED IN 40 CFR SECTION 261 AND 263.  RCRA
SUBPART B, 40 CFR 261 - CRITERIA FOR IDENTIFYING LISTED HAZARDOUS WASTE - IDENTIFIES THE WASTE
AS RELEVANT AND APPROPRIATE TO FOOL AND APPLICABLE FOR U210 AND U228.  RCRA PART 263 - STANDARDS
APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE - SPECIFIES COMPLIANCE WITH THE MANIFEST SYSTEM
FOR SHIPMENT OF THE SPENT CARBON OFF-SITE FOR REGENERATION.

THE SOLVENT PRODUCT GENERATED FROM STEAM STRIPPING IS NOT CONSIDERED A RCRA WASTE IF IN
ACCORDANCE WITH 40 CFR SECTION 261.2(E)(I)(II) MATERIALS ARE NOT SOLID WASTES WHEN THEY CAN BE
SHOWN TO BE RECYCLED BY BEING USED OR REUSED AS EFFECTIVE SUBSTITUTES FOR COMMERCIAL PRODUCTS.

THE SELECTED REMEDY PERMANENTLY AND SIGNIFICANTLY REDUCES THE TOXICITY, MOBILITY AND VOLUME OF
HAZARDOUS SUBSTANCES WITH RESPECT TO THEIR PRESENCE IN GROUNDWATER.  THE CONTAMINANTS ARE
REMOVED FROM THE GROUNDWATER, THEREBY REDUCING CONTAMINANT MIGRATION AND RESTORING THE AQUIFER
IN THE VICINITY OF THE BURBANK OU AREA.  THE STRIPPING TECHNOLOGY WILL RESULT IN A VERY SLIGHT
INCREASE IN THE TOXICITY, MOBILITY, AND VOLUME OF HAZARDOUS SUBSTANCES WITH RESPECT TO THEIR  
PRESENCE IN THE AIR.

AIR STRIPPING WITH VAPOR PHASE GAC INCREASES THE VOLUME OF CONTAMINATION IN THE AIR BY
TRANSFERRING THAT VOLUME, WHICH IS NOT TRAPPED INTO THE CARBON FOR REGENERATION, FROM THE WATER
TO THE AIR.  STEAM STRIPPING SLIGHTLY INCREASES THE VOLUME OF CONTAMINATION IN THE AIR BY
TRANSFERRING THAT VOLUME, WHICH IS NOT RECOVERED AS PRODUCT FOR RECYCLING, FROM THE WATER TO THE
AIR.  THE VOC VOLUMES RELEASED BY EITHER METHOD WILL NOT EXCEED THE SCAQMD'S LIMITS.

THE INCLUSION OF AIR EMISSIONS CONTROL (VAPOR PHASE GAC ADSORPTION UNITS) IN THE SELECTED REMEDY
(IF AIR STRIPPING IS USED) REDUCES THE IMPACT OF THE AIR EMISSIONS IN A COST-EFFECTIVE MANNER TO
THE MAXIMUM EXTENT POSSIBLE.  THE AIR EMISSIONS ARE ESTIMATED TO ADD A MINIMAL RISK TO THE
PROJECT VIA AIRBORNE CONTAMINANTS.  THE MINIMAL RISK ADDITION IS DUE LARGELY TO THE CAPABILITIES
OF THE VAPOR PHASE GAC ADSORPTION UNITS TO REMOVE 90 TO 99% OF THE CONTAMINANTS IN THE AIR
DISCHARGED TO THE ATMOSPHERE FROM THE STRIPPER.  WITH THE ADDITION OF AIR EMISSION CONTROLS, THE
SELECTED REMEDY REDUCES THE POTENTIAL FOR OZONE FORMATION.

BOTH AIR AND STEAM STRIPPING MEET THE STATUTORY PREFERENCE FOR REMEDIES THAT USE ALTERNATIVE
TREATMENT OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  STEAM STRIPPING
UNDER VACUUM PRESSURE IS AN INNOVATIVE TECHNOLOGY THAT RECOVERS THE VOCS FOR REUSE. IF THE DUAL
STAGE AIR STRIPPING WITH VAPOR PHASE GAC ADSORPTION UNITS IS USED, THE SPENT CARBON FROM THE GAC
OFF-GAS TREATMENT SYSTEM WILL BE REGENERATED, INSTEAD OF BEING DISPOSED OF IN A LANDFILL. 
THEREFORE, THE VOCS WILL BE COLLECTED FOR REUSE OR DESTROYED.



TAB#
                                   TABLE 1

              SUMMARY OF VOLATILE ORGANIC CHEMICALS DETECTED IN
                   BURBANK PUBLIC SERVICE DEPARTMENT WELLS

                        TCE                         PCE
   BURBANK            RANGE OF                    RANGE OF
    PSD            CONCENTRATION               CONCENTRATION
   WELL NO.           (UG/L)                       (UG/L)

   6A                 ND-1.0                      ND-1.0

   7                  ND--4.9                     ND-1.0

   9                  15-61.6                        144

   10                 110-1800                     56-590

   11A                10-21                         18-35

   12                 0.7 - 38                    1.0 - 33

   13                 0.1 - 34                     ND - 52

   14A                   76                           140

   15                 ND - 4.1                      ND - 1.0

   17                    5.8                        5.3 - 8.3

   18                 ND - 38                        ND - 63

   TCE = TRICHLOROETHENE
   PCE = TETRACHLOROETHENE
   ND = BELOW DETECTION LIMIT

   SOURCES: 1. LADWP, REMEDIAL INVESTIGATION OF SAN FERNANDO VALLEY GROUNDWATER BASIN, CURRENT
               SITUATION REPORT, JANUARY 29, 1988.
            2. JMM. GC/MS ANALYSIS OF VOLATILE ORGANICS FOR SELECTED BURBANK WELLS. 1987-1988.



                             TABLE 1 (CONTINUED)

              SUMMARY OF VOLATILE ORGANIC CHEMICALS DETECTED IN
                   BURBANK PUBLIC SERVICE DEPARTMENT WELLS

   BURBANK
    PSD
   WELL NO.              OTHER (UG/L)           NOTES

   6A                        - - -              - - -

   7                         - - -              - - -

   9                         - - -              TWO DATA POINTS
                                                (1981 & 1984) THEN
                                                WELL ABANDONED

   10                        - - -              - - -

   11A                       - - -              - - -

   12                      CARBONTETRA-         TREND TOWARD
                           CHLORIDE 3.4         INCREASING CONTAMINATION
                                                SINCE 3/83

   13                      CHLOROFORM           TREND TOWARD
                              2.0               INCREASEING CONTAMINATION
                                                SINCE 4/85

   14A                       - - -              AVERAGE OF 19 SAMPLES
                                                ANALYZED BY LOCKHEED

   15                        - - -              - - -

   17                        - - -              - - -

   18                    TRACE CONCENTRATIONS   - - -
                            OF CHLOROFORM
                          DICHLOROBROMOMETHANE



                                    TABLE 4
                      MCLS, MCLGS AND STATE ACTION LEVELS FOR
                    PRIMARY ORGANIC CONTAMINANTS DETECTED IN THE
                 GROUNDWATER BENEATH THE BURBANK OPERABLE UNIT AREA

                                               FEDERAL
                              FEDERAL          MAXIMUM
                              MAXIMUM        CONTAMINANT
                            CONTAMINANT A     LEVEL GOAL A    STATE ACTION
                             LEVEL (MCL)         (MCLG)       LEVEL (SAL)
                               (UG/1)           (UG/1)          (UG/1)

   TRICHLOROETHENA (TCE)            5              ZERO              5

   PERCHLOROETHANE (PCE)                                             C

   CARBON TETRACHLORIDE (CTC)       5              ZERO              5C

   CHLOROFORM                      100 D            -                 -

   NOTES:  '-' INDICATES THAT THERE IS NOT A SET LEVEL.
   A MCL AND MCLG ARE SET BY THE UNITED STATES ENVIRONMENTAL PROTECTION
   AGENCY.

   B SALS ARE SET BY THE CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS)

   C DHS HAS RECENTLY PROPOSED ESTABLISHING STATA MCLS FOR PCE AND CTC OF
   5 AND 0.5 UG/1, RESPECTIVELY.

   D VALUE RAPORTED IS TORAL TRIHALOMETHANES (CHLOROFORM,
   DIBROMOCHLOROMATHANA, BROMODICHLOROMETHANE, AND BROMOFORM).



                                  TABLE 5
                 COST SUMMARY FOR ALTERNATIVE 5, PHASA 1
                  (AIR STRIPPING, WITH VAPOR PHASE GAC)

                                                      ESTIMATED COST
                       ITEM/DESCRIPTION                    ($)

        CAPITAL COSTS

        EXTRACTION AND PIPELINE TO                     5,125,000
        TREATMENT SYSTEM

        TREATMENT (DUAL-STAGE AS                       6,740,000
        WITH VAPOR PHASE GAC)

        CONNECTION TO BURBANK PSD                         25,000
        DISTRIBUTION SYSTEM

        MONITORING WELL                                2,220,000

            CAPITAL COSTS                            $14,100,000

        FEES AND CONTINGENCIES                         4,510,000

        ENGINEERING, LEGAL,                            6,520,000
        ADMINISTRATION

            TOTAL CAPITAL REQUIREMENT                $25,100,000

        OPERATION AND MAINTENANCE COSTS

        EXTRACTION                                      793,000
        TREATMENT                                     3,465,500
        MONITORING                                       33,200
        CONTINGENCIES

            TOTAL ANNUAL COSTS                       $ 4,300,000

            PRESENT WORTH OF O&M COSTS               $43,900,000
            (INTEREST RATE = 10%; YEARS = 20;
            PRESENT WORTH FACTOR = 8.51)

            TOTAL PRESENT WORTH COST                 $69,000,000


